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Uiwfr«nc« P. Grayson 
• Chiaff, Tachnological Applications Division 
National Institute of Education 
Washirigton, D.C. 



Josaph M. Biadonbach 
DIractor, Continuing Education fSt 
Enginoering 
University off South Carolina 
Columbia, South darolina 



Tills third annual Colleige Industry Education. Conference Is devoted to the theme JlEf feet ive 
Management of Human Resources". In today's society, with Its changing n^eds and pricJntles and 
a renewed recognition of the Importance of people as Individuals, this is a particularly import-^ 
ant topic. The growing concern and response to problems of the environma|^ energy resources, 
health care, housina^educstion and food have important Implications foralR number, type and 
quality of engineerJ^d en|®neer1ng technologists to be trained in the coifling years, This is 
true both nationally and ifflemationally, as countries and people become morl concerned about our 
less privileged brethftn. '-^'^ 



This year*s conference is 'sponsored by .five divisions of the American Society for EngM^ering 
Education— the ^r original sponsors. Cooperative Education, Continuing Engineering Studjg, 
En^neering Technology, and Relation* with Industry division, have been joined by the InfPliational 
Division. Each of these groups, has* ifff^rent and Important point of view to bring to bear* on 
the theme, as reflected in the program. 



"In the past decade, a goad deal of rethinking has been done about traditional concepts and 
approaches in education and career development, giving risi to experimentation and the development 
pf new patterns of schooling and personnel management. This has 6een particularly true. at the post- 
secondary level, givirw engineers and engineering techno,l,og1sts expanded opportunities to cowjrijsue 
or fpsume their edJcawon. New methods are being developed to^deliver continuing education to 
those who need it. whSre and when they require it. Television, newspapers, audiovisual techniques 
and a variety of telecommunications applications combined with open systems of education are^being^ 
employed to provide education at work sites, on-campuses and in homes. Industrial organizations 
continue to offer extensive programs of continuing ^ucation to meet the specialized needs of their w 
companies, as well^as engage in cooperative education programs w1tt?*eng1neering schools to develop 
^ew practitione^is. A system of recurrent education is evoWing, primari1)( in Europe, which allows ^ - 
people to engage in' alternate periods of work and studf, permitting thgm to leave the educational 
system without ^sacrificing forever, because of lack of opportunity oc financing, the right to 
r^pn. France has taken this .to the point of having employers contribute a fixed percentage of an 
en$1oyee's^salary to i central fund yiich will support the employee during "Sabbatical" leaves for' 
schooling. Industry ts developing and utilizing 5<)re than ever before comprehensive and systematic ^ 
methods for c'areer planning^to allow a fuller and more personally satisfying development of the 
employee, while at the sam^tiipe making him or her more productive and valuable to the company. 
The result of these ?nd other activities is that mdre flexible arrangements for education and 
career development are possible, which allow a ccfritinuous adjust^nt of careers to labor market 
opportunities, changing social conditions, ambitions and personaf desires. TMs conference and .the ^ 
pages of these Proceedings will explore \fcir1ous> Important aspects of these topics. 

^ The editors are Indebted tt the chairmen of the sponsoring groups for their suQport^^o the 
program and sessions chairmen for their willingness and cooperation in responding to the many 
requests^made of^them, and to Jim Todd forjjj^ confidence , and support, allowing deadlfne? to be 
met and these proceedings to be publishedr^ / v ^ 

The editors are especially grateful to Mrs. Lind* K. Maynard of th# Univgrsity of South Carolina 
and Miss Carol Foley of the National Institute of Education for-their uncomplaining and ever cheerfuj 
secretarial assistance. 
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cations Inrthe National Institute of Education, 
where he Is responsible for activities In the 
educational use of communlcsBtlons satellites, 
computer-based management Information systems 
for higher education, and the support qf an 
open university at the University of Wd- 
Amerlca.. He has served as director of the 
Division of Technology Development In the U*. S. 
Office of Education, taught on the faculties of 
The Johns Hopkins University and Manhattan 
College, and worked for IBM. after receiving 
a Ph.D. In electrical eng'i'neering from the 
Polytechnic Institute of Brookjyn. H^etirrently 
is chairman of ASEE's Society Publications 
Committee and. in A^EcVshai^served a% Vice 
President, chairman of tnf Council for Teaching 
and Learningi and chairman of the Educational 
Research and Methods Division, among other 
offices. 



Joseph M. Biedenbach received his Ph.D. from 
^Michigan State Un*/ers1ty in Higher and Adult Ed- 
ucation.' He has served on the faculties of General 
Motors Institute. Purdue University. Florida Atlantic 
University. He served .as Associate Dean of the 
Indianapolis Campus of Purdue University. Director 
of Education Resources for the Milton S. Hershey 
MedlQal Center and currently is the director of 
Continuing Education for Engineering aA Health 
Sciences at 4te Universfty of South Carolina. 
Industrial experience includes ^ research physicist 
for A.C. Spark Plug Division of General Motors Corp- 
oration, Director of Continuing Education on the 
corporate staff of RCA Corporation, and supervisor 
of construction for American Bridge Company 
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The general chairmanship of a conference having 
the national scope of the ASEE's Col lege- Indus try 
Education Conference Is an exciting challenge. 
Those who have attended ^tbese CIEC meetings* over 
the past few years know of their value and look 
forward to each successive get- together. This 
particular conference emphasizes the Industry/ 
education Interface and as such provides valuable 
input from professional engineers, technologists 
and technicians needed in the broa;! spectrum of 
engineering education tqday. P^y position has 
been 'routine' due to the effective job done by 
all the division ot*f1cer^ and session chairpersons. 
It would be redundant to list all these persons 
%y name here; however, several must 6e singled 
out for special recognition. These are Ann Decker, 
Registration; George Craig, Local Arrangements; 
Joe Biedenbach and Larry Grayson, Proceedings. 

Each CIEC meeting seems to add a new dimension, 
and at the same timei provide a certain continuity. 
The conference in Sail Antonio, Texas last year 
saw four-^rticipating divisions— Relations With 
Industry (RWI), Continuing Engineering Studies 
(CES), Cooperative £ducat1on (CED) and Engineering 
Technology (ETD)— along with the Technology/ 
Engineering Coordinating Committee (TECC). The 
interaction of these four divisions of ASEE in 
^joint session, in addition t» Individual sessions, 
enhanced the benefits from>he program*and prSvided 
a forum for the dual program symposium which had ' 
been held as a serrate meeting. This interchange 
of program. Ideas within these four divisions was • 
Instruw^tal in the decision to a fifth division 
this year— the International Division (ID), With 
this added dimension the conference committee is 
looking forward^td'^interestlng and valuable 
sessions for the 1978 College-Industry Education 
Conference here in San Diego, California. 

Your program committee has worked hard to develop 
the type of program that you the members have 
requested— built around the theme of thls^CIEC 
Conference, "Effective Management of Human 
Resources." We hope you will participate in the 
discussion which makes each session more dynamic 
and relevant to the participants. 



Outstanding speakers and knowledgeable res'ource 
specialists have been scheduled ;throughout this 
conference. These printed proceedings, whieh 
^ou are reading, represent an effort which.^ 
believe pays many dividends. The speakers have 
been asked to supplement the printed remarks^ 
while the audience is encouraged toi}e prepared 
to challenge the hypotheses or ask pertinent 
questions related to an update of the subject 
matter. Again our co-authors have done an 
outstanding job! 

Opportunities for informal as well as formal 
exchanges of ideas has been incorporated again 
this, year in the planning of this program. The ' 
convention facilities of the Town and Country 
Hotel are excellent. I am sure, you, will find' 
a congenial atmosphere here in San Diego's 
Mission Valley where the conference is being held, 
ana the surrounding area is equally friendly and 
casual , ' ^ % « 

The Conference program committee extends its 
welcome to you at this 1978 Col lege- Indus try 
Edu^cation Conference. The attitude and 
cooperation of 2f11 the division hav^ made this 
conference thaf success it is. Your cooperation 
in being pronyt and attentive of the various 
sessions will be appre(;iated by all concerned, ^ 

If you find this to be the best CIEG Conference 
>ro date, it is due to the many people who gave 
of their time and talents to make it so. I am ^ 
proud to be part of this team. 



r 



f y James P. Todd 
^ General Chairman 
1978 CICC Conference 
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"JIb" 1$ the Chairman of 
Departwent, and a Profes^si 
gineering at the Calif 
fn Po«ona. He was 
from 1970-72 while ^ , 
Engineering programs wei 
Todd received his B.S. u., 
£ng1neer1ng from Stanford 
registered professional /fenffneer (mechant^ 
California, Prof. Todd was the 1976-77 Ch 
of the Technology and Eng^neertnjg Coordlna 
CownHttee (TECC) of ASEE, having been thel 
during 1975-76. He Is currently SecreUrl 
Engineering Technology Division (ETD) of A$EE. 
thirteen years of Industrial and consul tlndj exper- 
ience Includes such coropantes as Pratt & Whitney 
Aircraft, Aerojet-General, Lycoming Division of AVCO, 
Plasmadyne Corp. and JPL.' Among his professional 
society affiliations are ASHE, ASEE. AIAA and ASTH. 
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Otis E. LancastM* 

Chiaf, Section of Mathsmatict and Statistiat 
Associata Daan and Wastinghouaa Profassor Emeritua 
Tha Pannaylvania Stata Unkraraity 
Intaratata Commarca Commisaion 
Univaraity Park, Partnaylvania 
Washington, D. C. 



^XVe AND LEAKN, DIE AND FORGEt IT ALL", JOHN COBB 1929 



giving and learning go hand in hand. In fact 
leasnlng Is an integral pdf^ of clvll^atloQ. 
Learnlxkg h4s been essential to survival. Civiliza- 
tions have given away to new civilizations vhicK 
knew Bore" ab6ut supplying protection, food, water, 
and shelter. Those cultures which becaae dormant . 
or stagnated in their learning have literally died 
oip have becoae second-class societies* 

.Where doe^ this stagnation take %p lace? Probably 
in the areas of "science, technology, and^ engineer- 
ing. Who must learn to prevent this? Each of^us! 
#11 of the people! 

When must ve learn? I have heard students say 
upon graduating, "I am glad this girind is over. I 
never expect. to op«n ^ book again". We all know 
there is far more to learning than book learning. 
So |. I am sure, these same students will learn more 
in'^some way later. And, of ^course, such bomoents 
are made at the end of a curriculum by weary wor- 
^fs. The if views will change. However, there is 
a big temptation to rest on our laurels. When one 
gets a Ph.D., there is a feeling he has it made. 
He has a comer on knowledge and life. 

/ A distinguished professor at Harvard University 
made it clear to his students when they got their 
Ph.D.'s that he expected them to devote the£r ItVes 
to research. Live and learn, dr learn and live. 
Although I quarrel with the idea that learning 
comes only through research; I applaud his basic 
idea. Whatever the \ learning endeavor, one should 
coAcenti^te upon it. (In an engineering context, 
I prefer design and development to research.)^ The 
theme is to live, which means learn. 

The statements on learning are not confined to - 
the classroom. Lawrence Welk completed only the 
fourth grade. Yet, he has lelmed about and pro- 
moted a style of music which is living. My father 

nor rnap1pta^.g;ade school; yet, it was said, 
he could figure faster~vttK~~a.^stick in the ashei^ 
than high school graduates. Once In ny-uiacee^ I ^ 
worked in an Aviation Design Research DivisioS^ 
.i4iose director had lef CsHichigan State University 
after two years of engineering. Yet he formed his 
own company and was made a fellow of societies, bot 
in the United States and Europe. These examples 




point to the fact that formal education is not the 
only kin^ of learning. We must learn in school 
and out of school. The first only gives A foun-^ 
datlpn for future learning. 

' ' - ✓ 

The essential point is there must be continual 
learning, or as frequently* expressed , life-long 
learning. One interpretation of Cobb's statement 
could be when one quits learning he is dead 
(intellectually, dead) . 

Hence, the most important part of an engineer's 
education is the kindling of the desire and the 
development of the 'ability to learn throughout 
life. 

There is a two-fold message Cobb's statement. 
The^firet, learning irs a requirement for living. 
The second, much is forgotten at death. This is 
true of civilizations as well as of individuals. 
Much was llrst with the fall of the Incan Empire, 
the civilisation on Easter Island, the unknown ^ 
culture^ which constructed Stone Henge in England, 
the knowledge in Egypt which built pyramids. Much 
knowledge and many skills are lost when individuals 
die. An example of this is the irretrievable loss 
of the knowledge and skill needed to make! the 
famed glass flowers in the Harvard Museum. 

The message is that the important ideas, con- 
cepts, and techniques should in some manner be pre- 
served for the future. Of course, there may be 
physical disasters in spite of such preservation* 
such as the volcano at Pompeii. Ye t^ every effort 
should be made to publish what is learned so that 
future learning will build up on ^aat knowledge. 
It has often been said that in AslB^we rehash the 
game old y^bjects over and over again. For what 
truth there is in the statement, it probably re- 
sults from a lack of sufficient effort to preserve 
'the thoughts ^d skills. of the past. I want to 
commend this conference for preserving the impor- 
ant ideas presented here by issuing the 
'Proceedings". By combining the "Proceedings" 
with continued learning; engineering will not die . 
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Dean and tfestin^ouse Professor for Engineering Ed- 
ucation Eaeritus, College ef Engineering, The 
Pennsylvania State ilnlversity; and Chief of Hathe- 
natics aftd.Statis Interstate CoiBerce;Comlssion» 
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nautical engineering degr^^ from Cali<^mla Insti- 
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Missouri, and a BS in Education from Central 
Missouri State University, Otis was on the faculty 

I^^nn^^tate for 18 ye«rs, at the University of 
Maryland for* 5 years, and at Harvard University for 
l*^y&ar. He directed* the Penn State-ASEE Institutes 
on effective .teaching.* He Is author of '*Effective 
Learning and Teaching", co-author of "Gas Turbines 
for Aircraft", and has published about 40 papers 
on teaching gas tu^rblnes^ and mathenatlcs. He is a 
Frofcissional Engineer^ and has directed a graduate 
program for the preparation of technology teachers. 
He has been consultant to HASA Adnlnlstrators, PAA, 
Pennsylvania Railroad^ Easters Railroads » Bendlx 
Corporation, Rockwell, and several universities. 
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"NOW EVEN OBSOLfSCENCE MAY BE* OBSOLETE: A LOOK AT 
CAREERS AND THEIR DEVELOPMENT" ' 



The supposed peak a^d decline In engineers* 
productiyity with Increasing age has often been 
expjained wtth the model .of "technological obsolescence. 
TfjiB picture portriiyed by this metaphor Is that of an » 
older engineer out of scffool 15 or 20 years/ Increas- 
ingly less conversant in the language of state-of-the- 
art engineering. The prescribed solution to the pro- 
blem emerges., not surpristiirgly* as a return to 
education. Studies of Continuing Education, however, 
have not shown meaningful relationships between CE and* 
continued career vitality. 

This paper described a model of career stages 
for the engineering professional: Stage I, an 
apprentice J Stage II, an Independent contributor; 
Stage III, a mentor or manager; and Stage IV, an 
organizational leader or national expert. The author • 
rejects the obsolescence model as an explanation ' 
for engineering career problems. Rather, he suggests 
that If the engineer, either by design ot through' 
Ignorance, falls to move^into xhe next stage when 
, others around him expect nim to, his perceived value 
to fhe organization "h- likely to decline. Re gives 
some practical suggestions for both the Individual 
engineer and the engineering organization to enhance 
engineering career vitality. 




J. Peter Graves is currently Assistant Professor 
of Business Administration at California State 
College, San Bernardino. He has conducted research 
for and served as a consultant to many organizations, 
including Battel le-Northwest Laboratories, Lawrence 
Livermore Laboratory, Syntfx Corporation, US Naval 
Weapons Center and Southern California Edison. He 
Is a frequent s'peakern>efj)re both engineering and 
management audiences. His current area of Interest 
Involves the design and Implementation of performance 
appraisal systems for engineers and the evaluation 
of training and development programs. He holds a 
Ph.D. In Social and Organizational Psychology from 
Brigham Young University. 
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The 1979 College/Industry Conference to be 
,held in Mobile, Alabama is t^e fourth 3o1nt 
meeting between the Relations with Industry 
' Division, COOP Divi5ion,"Engineering Technology 
Oiviston, Continuing Engineering Studies Divi^ipn* 
and the InterTOiOnal Division of the American 
Society for Engineering Education. Outstanding 
speakers on a national and regional level have 
been solicited to present papers concerning the' 
role^and teaching of engineers in the decade ahead. 

The format of the meeting will be such that 
all the participants will have an opportunity to 
exchange ideas with their colleagues and return 
tl5 their .institutions with ^-better understanding 
of where the engineering profession is going in / 
the next decade. You will be encouraged to attend* 
meetings designed by all five groups involved in 
thf's conference, and the location of the meeting 
has been selected to encourage members of tjhe 
family to attend. 

The proceedings for the conference will be 
pre-publi5hei.saJAat participants can make 
choices on what meetings they wish to attend 
because concurrent.,se§s1ons will be held after a 
plenary session Is held starting each day. Other 
professional societies are being made aware of 
the progrSm and are being encouraged to partici- 
pate with the ASEE. ^ ' 

The program cownittee feels that this will 
be an outstanding conference whi^h will be down 
r to earth, pragmatic, and 'containing information 
that the participants can use when they return to 
their respective institutions. Industry will be 
well represented at this meeting. Their views on 
their needs as they preceive them will be brought 
forth. ^ 

We hope to se^ all of you in Mobile, Afabama 
and wj^, know th6 tin|g, .effort, and finances 
exp^ded to get there will be justified by 'the 
program presented. See you in Mobile, January ■ 
23-26, 1979 for the 1979 College Industry Education 
Conference. . 

for Further Information Contact the 1979 
General Chairman: 

Frank T. Carroll, Jr. 

Executive Dean, East Campus 

Delgado College 

4200 Michoud Blvd. 

New Orleans, Louisiana 70129 

(505> 254-9094 or '95 
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SESSION A 

ENQIIVIEERING TECHNOLOGY.DIVISION 
NEWCOMERS BREAKFAST 



K«nn«th C. Bri«gel 
R«SMrch Supervisor 
Honayiwall lncorpor«t«d 
Minneapolis, Minnosoto 



.The Engineering Technology Division sponsors 
'a newcomers breakfast at eac4i of their annual 
meetings. You - ar*e 'cordf ally Invited to attend 
if this is ycfur first meeting at the College 
Industry Education Conference. Even if It is 
not your first meeting, please feel free to 
come and have breakfast with other people like 
yourself who are interested if! the engineering * 
technology curriculum. Tables will be 
arranged so .that there will be easy information 
transfer with each other so that an interchange 
of ideas on technology programs is i^vallable. 

The officers of the divisions will be there 
to discuss with you, any of your ideas on how 
the engineering technology division can better 
fit your persg!\al_needs. 



Members of the'other divisions are also 
encouraged to, attend and are most welcome. 




TceimeS^, Brlegel, Past Chairman of the Board of the 

American Society of Certified Engineering Technic^ana. 
(ASCET) Served aa National Prealdent for ASCET for 2 
yeara and North Central Region Vice President for 1 
year. Graduate of Unlverslt]^ of Minnesota, Honeywell 
SupervlaorfReaearch Technicians I.aboratory, One of the 
first 'A 36nior Engineering Techniclana to aerve on the 

-Institute fdr th^^ Certification of Engineering Techni" 
clana Board of Trustee«\ He holda ICET Certificate #2, ^ 
Served 2 terms as Chairman of ^e IC&T Board, U.S.Navy 
technical advisor in WW -II and Korean War. Chairman of 
Regign II for 5he Engineers* Council for Professional 

^^iMSBOpment ttCPD). He la a padt member of the Minne- 
SflrCoBWunity ColUge Adviaory Board, member of the 
Curriculum Committee, Anoka Ramsey Coowunity College, 
Normandale Ceinpunlty College and the Minneaota South- 
west Sute College in Marshall, Minnesota. A member of 
the Board of Trustees at Northwestern Electronics 
Institute, Vice Chairman of the Engineering Technology 
Comaittee of the American Society of Engineering 
Education. . 
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» n^wcJi ccMtf ior cooytrtUve edKaitem dev«k>ped 
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ton. la addttMio «ctivicita at tkc A5EB Aaml Coo- 



B9UCAT10NAL EHKAROI * MITBOW— Tkc 
phmn^^jmhmotlkt ERM Divi^areth»«aaaiHitfMM 

H oHfct dtvgtaptmcrptoccdMm Mri k i i k h fcr i»> 



CNGIMBUUNG > MANAGEMENT— Thii connnHtee 
kn been esttbiahed to promoct educational proframa m 
eafinceriat iMaiieaM. 10 eacourafe mcluawn or counea 
kenfiBaerins nMaatftafal ia tradilioiuJ ea g i n e e ria g carri- 
> ctda. aad to provide a Coft^ fx dHcutiioo or tlie role or 
■aalfeaMati ' ^ 



ENGINBEBINC TECBhOLOGY— The Engiaeertaf 
Technoioiy Diviijoa t* coasidcred to be THE proreaakNuil 
iodety of Ike ei^iaeenaf icchaotogy educator Ittpoosore 
aatioa^I ttudiea. worfcsbopa. aa aaaiial national awards 



aart axMba of i r adawi c d ra w a Hraiio as (ACADEMOS) iwkw wsaes. 



voMag om a tiKMMd oviMtriiw teacters. Tfa Divktoa 
aho p awM ii a ynertyjoaraal CiW. 

ELECTftiCAL EMCINBEft^lG-Asaociatida witk 
ottort It t ruK d ia etoctrictt aiia f < ri i ^ i* n aii w i ia aa iah 
ponaM bcaail of MMbarship aiiWt DMaioa. Each year. 



•claciad by dda grwf 10 netive ite Picdnkk EauwMa Ter- 
aMa Award. Tht Dhrisioa woits doaaly wiib the I££e 
Edacaiioa Oreap ia eo-sponorsbip or wotlabopa. con> 
^fctaacaaaadsyayoainaylaic o pabMcai io aofaaawiiettar. 

ENEtC^ CONVBEnON— This dyaanic aew groap 
provides a spadal opfortaaity for eaflbcen Mtd aducaton 
iivolvad ia eacfty coover si o a to MChai^ iafefaiaUoa. 
tkare views aa^ w ip o ad lo pctliaeat iaaucs* Aaoual aieet- 
iags aad f rrn gai t ioa of i n d i viday accowpfahaietttt are mi 
taieirai part of this group*! work. 

BUGINEEEING ACOUmct-Menbersliip ta this 
. fraap pMnaiU active partkipatioa ia the pfaaaaiv Md co- 
> pvdiaalsatofacoastfcsproflMs.MiynicooperMionwHh 

^Sl^Jl ^^l^j^^^lll^^ ^ PV^MBotc atdtinprove 

ENOmEEEnVG DMIGN^Tbis coastitueat group 
provides for eoflHMakatioa of knowledge atooat the pirio- 
sop»y. tHeory aad tec bn iqae i of eagiaeering des%a~lroa> 
prodacu saliafyiag styiug. safety, recychag and other goals 
to coMfdea systems awcting societal aeeds. such as iraas- 
poftatioa. These Maltidisciplmary inteiasts aecessarily 
Cfosa-iak with aiaay A5EE groups M the activities pn> 
BNleagraaldealof mteraction This conanittee has spon- 
•orad a series of National Design Coofereiiccs for several 
yean. 

ENGtNEEEING DESIGN GEAPHlC^This Divi- 
f sioahaaspoaaored a number of sutaaier school programs for 
* eA^calon. as wd as awardng each yearihe Oista«uislM[j| 
Service Awaid to aa outstaadtng educator, and the Oppen- 
henner Awaid to the best paper presented at the DivUidn^s 
anaual meettag. The Enginetrmg Dtsign Graphics Jo^ 
IS pobhshed by thb active group 

ENGINEEEING l!h>NOMY— Economy » an im> 
tarn parameter of engineenng social syitegi design. This 
Divisioo holds as as |nme Qtijective the effective commuoi. 
cation or engineenng aponomy concepts, and the demonstra- 
tion or their relevance to aO branches or engmecraig The 
group has offered many programs for teachers, as wcH as 
■a aot med bi Wi offaphiBS and the Engtneering Ectmomat. a 
quarterly journal, 

ENGINEEEING LIBEAEIES-^This Division works 
to promote aad strengthen the role or the library as an mte- 
gral part or the educational proceu m engineermg education 
The aiemben have Oompiled a number ofvaiuable Guides to 
En^nearmg Laterature and a directory or engineeriitg 



ENVmONMENTAL ENGINEEEIN&-Thls rapidly 
growing Divisioa lulda as iu otijectives the advancement or 
both gniduale tad andergraduaie education m eoviroo^ 
awatal ea gi n e eri ng. T1»e opportuaity to participate in sev ' 
sions at the ASEE Anoaal Coafeieacc. as weB as the yev- 
loaad oppoftuaicy to exchante ideas with their coOeagues 
are important feceU of this Divisioa 

ETHICS AND LEGAL PHASES— This special group 
is eagaged in the study and identiftcation or needs and prob- 
fenurehrted to the ethical and legal asp&to or the educatkm 
of eagia e cr i and engine e rin g te chn ic i ans, and in unptenient- 
ing prograan to amel tfaem. Tbe group co-sponsored pubh- 
catioa of Eikicmf Hrvbttms Ut Engineering, an important 
text oa the sulyect. and n^current^ involved m committee 
wotk with other cngiileeriog societies 

GOVEENMENT EELATIONi-Tbe pnmary ruoctioa 
of this group is to ^taintam effective retotioos between 
govt r n i en t agencies and the ASEE membership Its activi- 
ties encompass the full range or relationships created by 
goviinaw n t legislation as given effect by the policies, pro- 
cedures and prognms of executive agencies A inivor en- 
' deivor of tfim group is the Annual 'College* Government 
ConTefence. 

GEAOVATE STUDIES— This Division has played an 
hnportaat role m revising the Advanced Engmeermg Test or 
the Gradante Record ExamauUions.andmhelpmg engineer- 
mg colleges develop standards and operational methods for 
off-campus graduate programs. 

INDUSTRIAL ENGINEEEING— An effective dia- 
logue between mdustrial engineers in educatkm with those m 
industry is provided by this Division A newsletter and tn- 
anoual summer school add depth to the group's work 

INFORMATION SYSTEMS— With sn ever-increasing 
volume of infomulion from which portions needed must be 
selected* information procurement is .becoming a nmor por- 
tion or the engineer's work This commhlee n concerned 
with meeting (he mformalion cnsts. both through eflkient 
use or avaikMe informatioQ tools and through devebpmeni 
of better systems 

INSTBU MENTATION— The objectives of thtS Btvi- 
sioo are to serve mterests'ln mstrumenution. measure* 
ments. control, dynamic systems, laboratory instruction and 
computer simubition It offers an excelfent opportunity to 
keep abreast ofconlinumg change in the fleM, and to effect 
a strong hne of communication among colleagues with simi- 
lar m teres ts. 

INTBRNATIONAL-^ln its work toward promoting re- 
search mto the technical devcflopment process, this Divi- 
sion publfshes a newsletter and quanerly journal { Technos) 
and mainums Kaiton with other international groups of simi- 
lar imerest. It also pariKipates m the NAS-NAE Panel on 
Engmeermg Schools and Technical Assistance and holds an 
annual mid-year meeting « ^ 



LABORATORY-ORIENTED STUDIES AND EXPERI- 
MENTATION— LaboratoiT-orimted studies arc a basic pan 
or eogineenag educatioa. This coastitiieat committee pro* 
vides a rorumtor the exchaage or utformation rehued to 
laboratory-onenied courses- iastructwoal matenak— both 
software aad. hardware deswM. instruct wna I obtectiycs 
coune formats, and edocatitami research reporu. 

LtREEAL STUDIES— How the humanities aad social 
icieoces cao^ be applied contextually to^the professiooal 
heeds or the engineering student u one iniporunt question 
to which this I> vision addresses. aself A quarteriy news- 
letter reviews pertinent books, and lists activities and pro- 
grams for members 

MATERIALS— Tht«kOivtsion offers an opportunity fbr 
exchange among the various enguieeni« disciphnes w- 
terested in engmeering materials, and furnishes a basts for 
I discussioaoftherelationshtpormatenalscoursestovarious 
f engmeermg curricula This group has sponsored highly 
successAd workshops for teachen 

MATHEMATICS— Association with others interested 
in engineering mathematics, and the opportunrty to contn- 
bute to the improvement or the mathematical background for 
engineenng education are but a few or the fecets of this 
group, worting to enhance th( teachmg of mathematics and 
10 stimulate research m apphed mathematics 

k 

MECHANICAL ENCINEERING-The advancemem of 
education in aU or lU fuocttons which perum to mechanical 
engmeenng. indudug the processes of teaching and learn- 
ing, research, extension sennoes. and pubbc retauom 
these are the goals of tha Dmsion h aho generates a quar- 
terly journal. Mechanical Engtneerittg News. 

MECHANIC'S— This group stnves to disseminate de- 
velopmems and trends m mechanics to engmeermg educa- 
tors, and to foster mterest m mechanics as s discipline In 
this direction, m^ studies and surveys have been con- 
ducted by this busy Division 

MINERAL ENGINEERING-Mineral engineering has 
reached a position or greater strength due to the Ane efforts 
of this group to promote education, research, training, ind 
other imporunt programs The information obtained 
through meetings, pubbcations. and other activities can be» 
applied readily to one's professional activities 

NUCLEAR ENGINEERING— The goal of the Nuclear 
Engineenng Division is to promote for educators, as well as 
, for concerned engineers in industry, a program for the ex- 
change of ideas It also works toward the publication of ihcM 
ideas, as Ihey relate to the rapidly changing technology of the 
conversion of nuclear'energy to a useful form 

OCEAN ENGINEERING^To keep abreast of educa- 
tionaldevefopments m this new fieM. membership in this 
group IS vital Panel discussions, newsletters, studies and 
%ther impc^ant work are now in progress, to study and 
assess the needs and problems of edochtion tn the field of 
ocean engmeermg and technology 

PHYSICS— As a liaison among engin^nng educators, 
physics instructors, and the physics community, thu group 
plays a pan in determmmg the specwl requirements of en- 
gineenng students in physics The Division sponsor^ activi- 
ties in cooperation with A APT and A IP. and also publishes 
the Physics Division Neivsietter 

RELATIONS WITH INDUSTRY— The continued 
improvement of relationships between the educational and 
business communities has long been the goal of this Divi- 
sion It sponsors the annual College-Industry Conference ' 
as well as parti(:ipating extensively in the ASEB Annual 
Conference 
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SESSJON B 

CONTINUING ENGINEERING STUDIES 

DIVISION 
NEMCOMERS BREAKFAST 



Raymond J. Paga 

Diraotor» Continuing Enginaaring Education. 
Oanaral Motora Inatlttfte 
Flint, Michigari 



If you are a new member or just a "new 
thinking'^ old timer of the CES Division, 
you are cordially invited to attend the CES 
Newcomers Breakfast at this conference. 

The breakfast meeting will be an informal 
session with round tables so that we can all 
interchange ideas and thoughts on how we can 
improve, our operations whether we are with a 
college'or university or working in Industry, 

Even if you are not d member of the CES 
Oi^ii^on and are attending the conference and 
woulTTikg^to sit in and learn more about 
continuing" engineering studies activities, please 
feel free to sign up and come to the meeting. 
Everyone is welcome. 





Raymond J. Page received his BSME and MSIE 
degrees from Purdue University, His industrial 
employment has been with Sylvania Electric Company, 
National' Cash Register Companyiand National Gypsum 
Company. He has taught at SUNY at Buffalo, Cornell 
University wd General Motors Institute where he is 
currently Director of Continuing Engineering Eauca- 
tion. In this position, he is responsible for 
providing technical programs to General Motors 
Units. 

He has been active in professionarsociety 
activities for several ^ears. He was^a member of 
the ASME'Policy Board Education and served as the 
NationaT Chairman of it's Continuing Education 
Committee. His ASME offices also include several 
at the section and regional level and a term ^ 
Vice President. He "has been active in the CE? 
Division of ASEE s^nce it's formation agd ij 
currently Chairipaw. ^ '\ 
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Ii^yolyement) 
Innovation, 
International, 
Informative, 
Intellectual, 
fcquisitive, 
interest, 
Initiative, 
Interaction, 

Influence, 
Interface with 
Industry 



An Invitation ... to the In Crowd 
Infiltrate ASEE . . . get IN! 



American Society fdr Engtneermg Education 
One Dupont Circle, Suite 400 
Washington. D.C. 20036 . 
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SESSION 1 

EFFECTIVE DEVELOPMENT OF HUMAN 
. RESOURCES FOR INDUSTRY 

Arthur F. Hartford . 
M«iuiQ«r, Univmity/liulustry Relations 
I. DuPont 
p WllminBton, Doloworo 

1. In this fast moving technologlcansoclety of 
the^ United States the effective deveLopment of human 
resources for an Industrial concern fs taking on 
more Importance. Research has sh<?wn that the devel- 
opment of ftuman resources for business and Industry 
Improves the productivity and quality of the product 
developed byS company. The need for the effective 

' development and utlHzauion of human resources iy 
any business is rapidly being recognized as a, pri- 
mary concern to the corporation. This session deals 

• with an approach to the effective development of 
human resources for Industry. It Is an approach 
that has proven successful by a corporation and 
will give the participants Insight into how one 
organization ts developing their people. 



Hr. Hartford was graduated in 1941 from 
Northeastern University, Boston ^ Massachiisetts 
with a BS degree in Indiistrial Engineering* 
After serving 4 years in the United States. 
Navy, he was en^loyed by the Du Pont Con?)any 
in 1945, His initial einployment Was in the 
Engineering Department where he had several 
mssigniaents before transferring to the Company's 
Personnel Division ia 1950. He is currently 
Manager of University and Industry Relations 
in the Du Pont Conpany*s Employee Relations 
' Department . 

His professional activities include past 
raen^r Board of Directors of Eastern C(514ftge 
Personnel Officers (ECPO) , a past member of, the 
Board of Governors of the College Placement 
CounciJ., Past-Chaifman of the Engineering 
Manpower Commission, current Chairman of the 
Middle Atlantic Section of ASEE^ and a past 
member of the Board of Directors of ASEE. 
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EFFECTIVE DEVELOPMEiyT OF HUMAN 
RESOURCES FOR INDUSTRY 



Hsrshnsr Cross 
Ssnior Vies Prssidsnt 
Gsnsral sisotrie Company 
Fairfiold, Connooticutt 



Hershner Cross 
Senior Vice President 
General Electric Company 

"MVELOPING 
HUHAN RESOURCES 
FOR INDUSTRY'' 

Today's engineering graduates are better 
prepared to enter industry than^ ever 
before. In a recent study conducted by 
The Conference Board, executives in 
industry Judged, by nearly 10 to 1, that 
four year colleges of Engineering & 
Science wer* doing particularly well in 
fulfilling their w&rk-preparation role. 



Your graduates 
with exemplary 
courae, today's 
more comfortabl 
grams than Engl 
are also more f 
systems, tools 
engineering fri 
dreamed possibl 



come to us in industry 
skills and attitudes. Of 

entry-level engineers are 
e writing computer pi^o- 
ish compositions, but they 
amiliar with engineering 
and techniques than my 
ends in their own youth 
e. 



They're eager to enter industry, to meet 
its challenges, and are "turned on" by 
work tlley can become involved in; th^ 
grada themselves place a high value on 
their first Job, as an important index 
of their preparation for the future. 

But despite the*skills you'vejgiven them, 
and their positive attitudes, these 
entry-level engineers must undergo* an 
"adjustment process" if 'they are to 
fulfill their Job and career potential. 
This process is more difficult than it 
used to be for several reasons. * 

1) The value systems of young people are 
changing fast, and are likely to be 
different from thoSe of older employ- 
ees and managers; 



2) As the business environment becomes 
more complex, and our^ technology more 
sophisticated, the "experiential gap" 
is widening. Adjustment to work is 
becoming a more critical process; 

3) Finding and training first-line super^ 
visors and managers to help these ^ ^ 
young people bridge this gap is becom- 
ing increasingly critical, in view of 
the great influence on the total 
career potential of' the new engineer 
they can and do have. 

What is. it we at GE are trying to do to 
help solve this adjustment problem? 

1) A comprehensive program of coimnuni- ^ 
cations to all levels of management . 
highlighting this adjustment problem; 

2) Since 80% of the adjustment process 
occurs on-the-job, careful attention 
is given to early work assignment^' 
and their impact on future^ careers ; 

3) Formal program^ of education and I 
training, both for the fledgling / 
employee, and for our first-line 
supervisors and managers are provided 
at every major plant site, at regional 
centers aijd at our Crotonville 
Management Development Center. 

4) Special Career Development Programs 
for the young person, with close 

^guidance, have been established. 

,5) V^system of Accountability to measure 
,the effectiveness of oi* trainings 
""education and career d^veldpment 
efforts and to provide feedback is 
being refined. * 
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Hersh Cross, a graduate of Johns Hopkins 
and Harvard Business School, was general 
partner and director of an Impart-export 
company until he entered the Army In 1941. 

Upon his discharge as a Lt. Colonel in 1946, 
he Joined GE as a Methods Division Analyst. 
After^a career In several of Its Industrial 
businesses, he became General Manager of 
the Radio & TV Division in 1959 and Wks 
elected a Vice President ln*1962. ] 

Mr. Cross became Group Executive of 4he 
Industrial Group In 1963 and was appointed 
a Senior Vice President In 1970 when he 
became Corporate Administrative Staff head. 
He Is a member of GE's Corporate Policy 
Committee, as well as Chairman of both Its 
Benefit Plans Investment Committee and the 
GE' Foundation. 

A resident of Stratford, Conn., Mr. Cross Is 
married and the Jtather of three daughters. 
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. CALL FOR PAPERS 
AWIALS OF ASEE EWSIWEERIWG EDUCATION JOURWAL 



The Decenter Issue of the Engineering Education Journal. Is called the 
ANrtALS. This publication has one primary purpose, which Is to attract, 
publish and stimulate the writing of high quality articles that are of long- 
lasting Interest to enalneering educators,. Through the exIsjUnce of the * 
Annals » ASEE hopes to Increase the Incentive to do research In engineering 
education ,^ to publish the results, and to provide a means by which the, Quality 
of the research can be Judoed. A nore complete statement of 4^rpose appears 
In Englne^lng Education, Deconber, 1975, p. 227. 

Articles nay pertain to ar\y aspect of engineering education^ Including 
educational research, learning, theory, teaching methods, review of ongoing 
projects, administration/ organization, guidance, finance and technical re- 
search as It applies to education. All articles will be reviewed by experts ' 
In engineering* engineering education and appropriate allied disciplines, 
such as psychology, education or sociology. The criteria for selection are 
based on the significance of the subject to engineering education, the quality 
of the treatimnt. Including the author's knowledge of past work In the area, 
and long-lasting value. ' 

Articles may be of any length appropriate to the si^Ject, but on the 
average are expected to be about 4^000 to 5,000 words. If a paper Is accepted, 
the author must be prepared to submit originals of all Illustrations, and sub- 
mit five copies by June 15 of each year. 

Editor, Annals 

American Society for Engineering Education 
One Dupont Circle, Suite 400 
Washington, D* C. 20036 
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SESSION 2.1 



DETERMINING CORPORATE TRAINING 
NEEDS AND TRAINEE SELECTION 



Vladimir YMkovisv 
- Chairman, International Division 
Cantral Univorsity 
Caracas, Vanozuofo 



Vladimir Yackovlev, who Is the Chairman of the 
International Division of ASEE, 1s a Civil Engineer, 
educated In Venezuela and the United States. After 
graduating from the Central University of Venezuela, 
he came to the Uhlted States where he got his M.Sc. 
degree from the University of Illinois. He returned 
to his country and began workfng at his university 
as an Instructor. After getting some e/perlence 
there, he c«ne once more to the U.S., where he 
obtained his Ph.D. degree at the same university. 
Very early In his career Dr. Yackovlev becane 
Interested In engineering education and It Is In 
this field where he has become known Internationally 
After some 40 publications In thijs field and 
participating In numerous meetings on .engineering 
education both In his personel capacity as an 
expert In this field, as<*well as a representative 
of his country, he Is an active spokesman for 
engineering education In Latin Anerlca. Aside 
from his duties ai Chairman of the International 
Division of ASEE, Dr. Yackovlev Is a Member of the 
UPAOI Comnlttee on Engineering Education on the 
Panamerlcan level; a memijier of the Committee on 
Edyicatlon and Training of Engineers of the World 
Federation of Engineering Organizations and a 
member of the International Working Group on 
Engineering Cufrlcutum Design of UNESCO. In his 
own country - Venezuela - he Is the Director for 
Intematicpal Affairs of the Venezuelan Society 
for Engineering Education. He has held various 
academic positions at his uhlverslty, being at the 
present time the Executive Secretary of the 
Venezuelan Fund for Research and Personel Develop- 
ment for the Petroleum and Petrochemical Industries. 



Determining the corporate training needs and 
participants In a particular training program Is 
becoming for many buslness^and Industries through- 
out the world. This session will take a look at 
several approaches that various corporations use 
to determine their corporate training needs and 
how they select their peopl^ to* participate in 
programs . 

The concept of just offering any training program 
ta Improve people, no longer Is sufficient In a well 
run organization. It Is Important that the needs, 
goals, and objectives of the 'corporation are clear- 
ly spelled out»and those people who can have some 
Impact on the corporation are selected to partici- 
pate In various training programs. Training perse 
Is not necessarily good, if It does not meet the 
specific goals and objectives of a corporation. 
This "Session will attempt to show how various or- 
^ganlzations do this and will allow Interaction with 
the audience to give the participants an jnslght 
on how they may Improve their own training selec- 
tion process. 
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Management team approaches to 
design of engineering courses 



Diego 



RWI 



•lohn Van Hprn, Assistant Oirsctor 
Congrats Taohnical Edttcation Program 
Corporata Enginaaring Sarvioas 
Waatlnghousa Elactric CorparatiM 
Pittsburgh, Pannaylvania 

John tlvHarald 

Managar, Enginoaring Training Program 
Edueation Dapartmant 
Waatinghousa Eiaetrio Carporation 
Pittsburgh, Pannaylvania 



Identification of organizition training 
needa, how to best ineet these needs, selection 
of students and evaluation of results are tasks 
that becooe nanageable for the training activ- 
ity when there is meaningful dialogue with po- 
tential users of the training. The dialogue 
between corporate training staff and potential 
training users which is vital to meeting train- 
ing needs can be significantly strengthened by 
involving both parties as an integral part of 
the course design process through the use of ad 
hoc course design teams. 

Ad hoc course design teams guide the devel- 
opment of all corporate -wide in-house engineer- 
ing courses at Westioghouse Electric Corporation. 
These courses, usually of three to five-day 
duration, are managed by a Corporate training 
activity, which is financially self-sustsining 
through chsrge back of cotirse tuitions to oper- 
ating units. This training activity la respon- 
sible for satisfying unique training needs not 
otherwise seryed and for providing relevant and 
practical engineering skills to make engineers 
more effective on their jobs. Determination of 
the specific course objectives, the audience for 
whom the course is to be designed and the course 
content are established by the course design 
team which consists of key managers fron oper- 
sting units of the Corporation and the Corporate 
training activity. 

The design team concept has evolved from 
our successful experience of working through 
Ad Hoc Advisory Comittees in the joint develop- 
ment of continuing engineering studies with 
universiMes snd other industrial fir%s in five 
nstropdlitan areas. Over the past fcmrteen 
yesrs, Westinghouse ,and other companies in the 
technicsl cdnnunity have used the ad hoc com- 
mittee spproa.Qh to developirog continuing engi- 
neering studies throagh which the university 
producer snd the potent is 1 consumer ^of courses 
participste in joint course desi^s. The 
scsdemic (and financial) successes of university 
courses designed by the joint process has led 



to our design teara^ approach* for developing in- 
house training courses. 

Development of In-House Courses 

Interested operating unit} of the Corpora- 
tion work with the corporate staff a^ a design 
team to jointly focub pn the nSed, develop a 
functional specification, guide the course de- 
sign> and market the program. The result has 
been better selectioti of students for training 
courses, which are more responsive to Corporate 
needs and^sre self-supporting.' 

Identification of -^eds 



The need for training courses is identified 
in several ways, all involving soma mode of 
corporate staff /operating unit interface. For 
example. Corporate functional staff may hypoth- 
esize a need based i^on contacts with operating 
units. Individual operating units or a Corpora- 
te-wide technical committee representing several 
operating units may a Iso 'identify needs. In 
any event, the need ia verified (or rejected) ^ 
contacting^a number of operating units and re- 
questing ad hoc coonittee members from their 
aunagement to guide the desi^ of the proposed 
course. If the response is favorable, the 
course development proceeds; if not, the develop- 
ment is dropped and resources can be redirected 
to developing other offerings. 

bourse Objectives 

•In-house courses place emphasis on develop- 
ment of skills, techniques, and understanding 
of theory snd formulation of methods that en- 
able engineers to make better use of engineer- 
ing techniques. Topics trested are of prac* 
tical Importance to Westlnghouse . Course 
objectives range from providing an understanding 
and insight for the theoretical aapects of an 
advanced technology to providing tools for 
managing engineering assignments. Exhibit I 
lists titles and objectives o& courses that 
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hairt rtetntly h—n developed by WestlngliouM 

T€— Stlection ^ 

' %} 

A stMrlng coaaltt^e it foraed fron Intar- 
Mtttd staff and operating persooMl to scope the 
proposed course snd to reccaaeiid candidates for 
the course design teaai* 

The miccess of the design teas concept- 
steas frosi the ccwHimnt to success of the team. 
Brs. This fffMirfnt includes <he invest- 
ftt of tlat to guide developawnt of the course 
(typically 2-4 Meetings^ snd coonunicatlon with- 
in their ovn organiastfon to identify candidater; 
thereby, ensuring s viable couicse offering. 
Teas ■sabers sre selected from corporste operst- 
Ing units vho have potential need for the pro- 
posed cpurse bssed upott the following consider- 
«stiona: 

(I) Understaoding of the aisslon snd technical 
needs of the opersting miit they represent. 
Knowledge of prdpbsed subjeiit in suf f^lent 
depth to deteminec^nd coaaunicate Iti 
relstlonshlpHo needs of individuals in 
their organiaation.^ 
(3) Ability to atke or influence the decision 
of their organization to send students to 
the course if it meets their perceived 
needs. 

Technical Coordinator ^ 

One cannot design s course to be sU things 
to sll people snd the design team cannot effec- 
tively do the detslle^ course design. We have 
found it useful, therefore ^ to have e technical 
coordinator, who is s aeaber of the desl^ team 
snd has stiff Iclent 'knoi^edge of the subject to 
do the detelled course design. Teaa aeabers 
guide the courss desigrjby specifying course 
objectives, charscterialng ther intended course 
audience snd suggesting topics and candld4te 
lecturers. The technical T:oordlna tor tskes their 
inputs snd wovks up s course thst neets the agreed 
upon objectives end ss asny ststed interests ss 
possible. The technical coordinator psckages 
the prograa, aaintslns consistency snd continuity 
St the lecture interfsces snd guides lecturers- 
to reinforce the oversU course objectives. This 
tesk can be perforaed by s qualified in -house 
person or by sn expert i^roa outside the Corpors- 
tion. de heve used bofl) approsches, depending 
updn the neture of the objectives, content of 
course snd avsllsbllity of qualified personnel. 
Exhibit II identifies the titles of persons who 
have participsted ss tschnical coordi^tors in 
the developae|t of recent courses. 

Course Design Procedure, 

*" Prior to the f irsr tesa Meting, teem nea- 
bers are provided wlth^ drsft courss prpspectus 
developed by s steering? coaaittee. This is s ^ 
**flrst-cut*' of course objectives, outline, snd 
csndidete selection prof lie. which ssrves ss s 
starting point for discussion st the first teaa 



Meeting. Teaa sabers lure requested to cone 
prepsred with their ownXlist of course objec- 
tives, topics, centrsl tVenes, etc., that would 
be of aost interest and use to their organiza- 
tional end with a descriptive profile of pro- 
spective pertlclpants froa their organizations. 




The purpose of the first neeting is to pro- 
ide teaa aed>er8 sn opportunity to present their 
input snd to deternine whether there is suffi- 
cient need snd interest to warrant development 
of the proposed course. A decision to proceed 
with course developaent should lesd to the foI«- 
lowing actions st this meeting: 

(1) Genersl agreement on course objectives, 
content end characterization of the psrtlc- 
ipahts for whom the course is designed. 

(2) Suggestions for candidate lecturers. ^ 

(3) Determination of potential market for the 
course. 

(4) Establishment of a time table for course 
' development. 

The success of the first team meeting de- 
pende upon the team's ability to focus on and 
obtain genersl agreement for the course object- 
ives snd participant profile. Our experience 
indicates that control may be required by the 
moderator to prevent the discussion of how and 
i^t we will teach before general sgreement has 
been reached on who is the audience and what we 
want the learner to "take away from the course." * 

Subsequent to this neeting, the course 
technicsl coordinator is responsible for prompt- 
ly preparing a course prospe^ctus from the Inputs 
obtained at the meeting. This prospectus, which 
contains s ststement of course objectives, ex- 
pended outline of coarse content with potential 
lecturers snd guidelines for candidate selection, 
is provided to the team menbers for review and 
coaaMnt. Aaple time should be afforded for 
this review to allow the team menbers an op- 
port\tnlty--tp consult with their collesgues in 
the or^ealMiion. 
\ 

Feedback from the team menbertf^s tab llshes 
the agenda for subsequent team meet'lngs. The 
process is iterative and continues until general 
agreement is obtsined on the final course pros- 
pectus. It is ifliperative that this prospectus 
provide sharp objectives anddetslled definition 
of what the course is designed to sccomplish (I) 
to help nanagers select students who will bene- 
fit froa the course, (2) to guide lecturers who 
will participate in the program and (3) to pro- 
vide s sound bssls for evsluatlng the effectlve- 
ness of the course. We have found Mager'e 
2 

book helpfiU in formulating course objectives. 

The technical coordinator contacts sll 
course lecttirers, briefs then on the objec- 
tives snd content of their particular pres-^ 
entatlon and provldea aa much background imor- 
astion on the potential audience as possible. 

Design Review ^ 

Prior to the pilot offering of the course. 
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design review tine for each hour o^^eal course 
tine) It Is not a mere compression ot real-time 



the design team ani course lecturers critique 
the course at a design cevlew vblch Is a "dry 
run". . Vrhlle the "dry run" is conducted on a 
compressed tine schedule (typically 10 minutes 

o^^eal coui 
on o? real-tl 
course presentations. Rather, course leaders 
provide statements of their aesslon objectives, 
expanded outlines of their sessions* content 
^snd their approach to the subject. The purpose 
. of the design review Is to:^ ' ' 

V (1) test the objectives and content of each 

•session for consistency with and support of, 
overall course objectives and content; 

(2) ensure that the course sessions maintain 
continuity apd "fit together"; 

(3) provide the opportunity- for coxirse leaders 
and deslgi^team members to discuss pre- 
sentatlon^nd arrive at a course design and 
content which meets the needs of the in- 
tended audience. ^ 

Development Timetable 

— A typical timetable for the development of 

a new five day course would be: , 
January Steering coamlttee nominates 

candidates for design team. 
February-March Meetings' of ad hoc design team 
(t^lcally two to four meet- 
ings); cour^ preliminary 
design (Including course 
prospectus) coaq>leted. ^ 
April Initiate course pijbllclty and 

recruitment. 
May Conduct design review. ^ 

July Conduct five day program. 



^ Application of the design team concept 
nEor new course development can be summarized 
as^ follows: 

(1) Courses designed by users are more respon- 
sive to their, needs. 

(2) *0peratlng units through Involvement In the 

design process, become committed to course 
success. 

(3) Design teams open new meaningful channels 
of xommunlcatlon between operating units, 
thereby affording cross fertilization of 
Ideas. 

(4) Engineering managers obtain a vehicle to 
carefully examine training needs of their * 
people related to their organisational 
objectives. 

(5) Management's Increased knowledge of the 
courses provides for better selection of 
participants. 

r 

^ Van Horn, J.R. , Joint Development of Con- 
tinuing Engineering Studies Programs: 
An ExampXe of Industry Education Dialogue 
Using Ad Hoc Advlsor^Conmlttees. Volume 
E-19, Nun^r 1, Febr^ry 1976, pages 22-25, 
IEEE Transactions In Education. 



Mager, Robert F. , Preparing Instructional 
Objectives . Fearon Publishers, 1962. 



Course Monitoring 

The design team Is not only a valuable 
asset to course development but also affords an 
opportunity for direct user feedback during the 
life of the course. Subsequent to the first 
course offering, evaluation data is transmit- 
ted to the design tesm for review. If these 
results Identify problems and /or opportunities, 
a meeting of the team is convened to consider 
course changes. 

Normally on a three year cycle, all courses 
are reviewed b^y their respective design teams 
to make adjustments thsAkSMy be necessary to 
keep the course objectlvea and content matched 
to the training need. 



Benefits 

Foyr new In-house engineering training 
courses have been developed by design teams < 
over the past two years. Course presentations 
to 200 students have satisfied the designed 
learning objectives as well as participants' 
own personal course objectives, ^ianagement 
feedback also confirms that these courses met 
stated objectives and that the objectives did. 
In fsc^, reflect the needs of their operating 
\inlts. 
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EjmiBIT I: TITI£S AMD OBJECTIVES OF COORSES 
^ I^VELOFED BY UESTIMGHOUSE DESIGN TEAMS 



1. Advanced Finite EXeaent Structurtl Analysle 

^ PoIIoirliii^ the course, partlclpents will 
^ have: 

• the current status ot cspabl^tles end 
liaitatloos of advanced aethods in Flntte 
Eleaent Analysis 

e greater depth of understanding of theory 
and fomulatlen of advanced Mthods to 
^ solve cofliplex structural analysis prob- 
C leas 

e insight Into practical considerations In 
the application of advanced Finite Ele- 
aent net hods 

e eiduinced ability to select or recoonend 
appropriate nethods to solve specific 
probleas ^ 

2, CoMputer Aldefl Design and Drafting 

At the conclusion of this course, partl- 
' clpants will: 

e learn how the design and drafting function 
ia.cbanglitg to the extent required to 
Select and use new concepts and trends to - 
iflprove their operations 

e be sufficiently faaTtiar^ with coo^uter 
aided design and drafting systens to be 
sble to evaluate then for their own'usli; 
this Includes: 

(a) faailiarlzatlon with the direct Inter- 
action with the system ^la actual 
hands-on e3q>erlence, 

(b) ability to select a project from his 
dlvlsloti, benchinark the project, and 
evaluate the results, 

e be able to asnage the selection of con- 
puter-alded design and drafting sy^^tens 
hardware and software for their operetlons, 
including being able to: 

(a) state his functional requirements for 
a xomputer graphics system for In- 
clusion in a specification, 

(b) evaluate vendor's systems specifica- 
tion against his needs, 

(c> evaluate cost/benefjLts, and 
(d) Justify the project. 

e be able to develop a ^plan to manage pro- 
curement. Installation, start •up, per- 
sonnel training and operations 19s nage- 
msnt for computer graphics aystems, 

3» Assur ing Re I lab 1 1 1 tv / Ava 1 lab 1 1 Ity /Ka in - 
talnablllty 



have: 



e sufficient background and understanding 
of the theory and techniques of avail- 
ability assurance management for plan- 
ning, managing and performing ava li- 
ability /re llablllty/n«inta Inability 
engineering tasks a.ssoclated with prod- 
uct development/deslgn/productlon. Thla 
course Is not designed to develop In 
depth skills In the application of, te||- 
nlq^iies presented 

e acquired adequate amount of Insight as 
to what techniques and corporate re- 
sources are. available, when they should 
be used, their advantages and limit- 
ations, and how to Judge their effective- 
ness 

e Identified tfreas where further aelf- 
developraent Is needed 



e acquired adequate amount of Insight aa 
to the practical Implementation of the 
Westinghouae Corporate Product Rella- ' 
bl^lty Odldeline, MB-3431. 

EXHIBIT II: 
COURSE TECHNICAL COC^INATCXtS 

Ckmrse and Coordlnator'a Title < 

/-'^ 

I- Advanced Finite Element Structural 
Analysis 

e Professor & Chairman 

Structural Engineering at a (leading 
unlve^lty 
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2. Computer Aided Design and Drafting Course 

e Assistant Director 

Corporate Information Systems 
- Westinghouse Electric Corporation 

3. As sur Ing Re I lab 1 1 Ity /Ava 1 lab 1 1 Ity /Ma i n- 



talnablllty 



I 



e Assistant Director 

Corporate Product Integrity 
Westinghouse Electric Corporation 
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Jack Herald la Manager, Engineering Training, 
Education Depar^aent, Weatinghouac^ Electric 
Corporation* He ia reaponaible for the iinple- 
■antation 6t in«houae corporate training couraea 
that are developed in concert with the Corpomte 
T^hoical Education Planning Activity* 

Prior to Joining the Education Departnent In 1975, 
he apent ninetefn yeara in five operating units of 
the corporatloi^ with aaaigmaenta in engineering 
deaign and developottnt, ouirketing/syateia engineer- 
ing and project nanagenent. graduated with a 
BS degree in Electrical Engineering in 1956 from 
the Univeraity of Pittaburgh. He ia a nenber of 
IEEE and a regi^terfed profeaaiooal engineer In 
Pennaylvanla* « 



JCm R. VAN HORN 



Aaalatant Director for Corporate Technical Educa- 
tion Planning, Veatlnghouae Electric Corporation. 
Hta reaponalb lilt lea Include the deaign and io^le- 
iaentatlon of education and developnent programa, 
working cloaely with engineering collegea and 
operating unita of the Corporation in the deaign 
of prograiaa for practicing engineera. 

Before' Joinindk the Corporate Head^jiiartera organi- 
zation, Hr* Van Born held various management pos- 
itlona at the M^tia Atomic Power Laboratory where 
he waa reaponaible for the Laboratory's technical 
-education and training programa. He conceived and 
produced the- ,'!pe8ign of Experlaenta Courae," a , 
continuing engineering atudlea instructional pack- 
age conalatlng of 32 films and seven- volume aelf- 
atudy guide which ha P been used widel/ within and 
outaide of Weatinghouae. 

Active in ASEE, he aexved as the 1974-75 Chairman 
of the CES Divi9ion* He waa a leader In organis- 
ing the 1976 College Industry Education Conference, 
the first ASEE Joint Midwinter Meeting. 
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DlflEGT APPROACHES BY THE 
VENEZUELAN OIL AND PETROCHEMICAL 

INDUSTRIES FOR 
TRAINING REQUIRED PERSONNEL 

Efr«inE.B«rb«rii^ 
Managtr. WMttrn Region 

INAPET CTraining Institute Vanaiualan Oil Industry} 
Cartfcssi Vanezusis 



The Imtituto de Adiostramienfo Pefrolero y Pefrroqufmico, 
INEPET, extends to all of you sWere fhar^ for the 
opportunity^ p r a i aw tin ^-toJfa k imp ortanf^Kambly our 
experience and choKenges /et to be met in the training 
of the required petsonnel for the Venezuelan, oil and petro 
chemical industries^. Certainly, to a greot number of the > 
participants here, the name of Venezuela is associated 
with oil . The country produces some 2.200.000 b/d df 
crude oils and exports olrhost 2^.000.000 b/d of crude oils 
and products. Total proven reserves ore at present 18- 
bilUon^rreJs and '^lonibiUties for new additional 
reserves ore very great. 

In fact, several areas of the country ore awaiting the ^ 
explorer. The whole offshore area of the country, 
cdverihg, approximately, 1 .750 miles of coastline has not 
yet been touched and oil discoveries mode in the Gulf of 
La Veto indicate that the possibilities ore very promising. 
/Another big area is the. petroliferous belt of the Orinoco, ' 
which measures some 380 miles in length and an average ' 
of 32 miles in width. Moreover, the traditional oil 
provinces stilt require a tremendous amount of studies and 
reevoluotion work ta^lly appreciate whatever 
possibilities stlH exist to recover additional oil and 
pcntbly to find new reservoirs. These figures and outlook 
ore targe enough to convey the challenges faced by the 
25.000 men ond womdn who work for the Venezuelan oil 
ond petrochemical industries. It is estimated that during 
Ihe neHt eight to ten years, opproximotely, 7.500 men 
and women now $ervir>g the oil Industry will retire. In feet, 
this number of people leaving the ranks at oil levels refx«- 
sent 0 great challenge in that oppropjrfo^ substltytes with 
adequate background and the will to learn by doing the 
teehndoglcot changes and innovotions nOw occurring in 
all phoies of , the oil and petrbchemlcair Industries demand 
that 0 dally effort be sustained in the continuous education 
of the penonhet runnlhg these Industries. And for us th^t 
is 0 muit, Th^ Im p ort o nce of the challenges can be 
summarized by soyip^t^t oil Is Ihe bacU>one of the Vene- 
zuelan economy. It represent, moneywise, 85 % ^fhe 
country's Intemaffdhal trode. ^ ^ 

To keep the Venezu|lj[qn oil and petrochemical Industries 
efflclervt Is a mutt. And the fl|st ortswer to that challenge 
Is by molntatning a Mgh standard of working perfo^monce 
by the people In chorge of all the aspects of the oil 
business : exploration, dtit ling, prock/ctlon, transport. 



refinlng/monufocturlng, marketing ar»d management of all 
thes^ branches . 

WHAT IS INAPET 

INAPET wos created in January 1976,. right after the 
nationalization of the orl industry. Tbe.'^lnstitute is 
supported, directed and mo^ed by fhe INCH (Notional 
hst»«ote of Cooperative Edu,cation), FONINVES (The 
fund for Research and Personnel Training in the Area of 
Hydrocarbons); I.V.P. (the Venezuelan Petrochemical 
Institute); the C.T.V. (Confederption <^ Venezoelon 
Workers) and the 14 operoting/Oil componies, 
subsidiaries of Petrbleos de V^ezuelo, S.A. (P. de V» 
SA). , . 

INA'PET offers training to oil the employees of the oil and 
petrochemical industries in the following classifications : 
skilled workers/technicians, en^'neering and graduates 
in other technical professions; supervision and management. 
The training offered coven the following levels of 
irtstruction : basic. Intermediate, advanced ond 
specialized. 

The following table shows figures obtained during the 
first year of operation and what has been accomplished 
during the first semester of 1977 and the target for the 
ye<ir (Tci>lel). 

To carry out the annuo! program of courses INAPET has' 
divided its activities occorcHng to the needs of the oil 
and petrocHemical industries, taking ioto consideration 
the geography and the Importance of the activities in the 
different oreos of the country. To accomplish the required 
pr^am in every oreo, INAPET has built on educational 
center in Eastern Venezuela, located In Anoco, State of 
Anzoategul; one for the Metropolitan Area, Caracas; one 
In Moron, State of Carabobo, ,to serve also the needs of 
the oUpenonnel in the Stotes'of Guarico and Barinas;one 
In Pdnl^na, State of Folcon to sen^e the two largest oil 
refineries in the country; and three centers in the State of 
Zulio, which represents 80% of the oil producing capacity ' 
of the nation ond has the largest petrochemical complex 
in the country. These centers ore located at Cludod Oje- , 
do/TomOre, Moracaibo, one El Toblozq, respectively. 

The way In which the iostructiOTKil program is presented 
varies. And the effort ^fl combifKrfion of resources 
displayed by INAPET; by the opefating cornpanies; by the 
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service companies; by the universifies and educafional 
componiei or by indepeMkiynstnjcfors , local as well as 
foreign. All the progroms ore coordinafed by INAPET in a 
very close ossociaflon wffh the operaHng oil companies 
and their respective Departments of Industrial Relotiom ' , 
and/or Hi;mdn Resources. 

To carry out all the managerioL instructional and 
operational functions, INAPEt^has a Board of Director, a 
Director- General, and Executive Committee, and 
Operations Departmeft^and a-Technfcal-i)epartment. These 
ma It) functfons ore assisted and supported by the 
Deparfinenh of Personnel, Administrations^ Public 
Relations, Auditing and Services. The centers tjn the 
different geographical areas depend direc^'ly of the 
Opetafion Department and receive functional support 
from the Technical Department and the other units of the 
organization. ^ 

AN OUTLO9K TO THE FUTURE , — * - 

The challenges to be met n^l^nd in the near future ore 
most important. Training and personnel development for a 
specific industry is ofpeciolized undertaking. However, 
it is felt thot the experiences gained and resources 
applied in the United States in the pursuit of identical 
occomplishmenh hove given outstanding results. An^ 
there is no reason why we cannot benefit from these 
experiences and at the some time make ourselves on 



outline of the.pos»bilities of cooperation open to all 
interested in these endedvoun through INAPET. 

Certainly the Amerii^gn Society of Engineering Educdtion, 
the Notional Institute of Education, the College Industry 
Education Conference such as this and the many 
outstanding colleges and universities represented here 
hove 0 great deal to offer to our programs. On the, other 
hand, the many industries of this country and your 
teachers, scholars and professional men and women can 
of^er the experience and knowledge needed to bridge the 
gap imour needs for the training and developement of our 
own human resources. We feel that there is a greet 
choHenge in all this and that there is no better way to 
improve our understanding of each other than through the 
sharing in the advances of the technical education you 
have^^^eloped. 

The transfer of technology is a wonderful means of 
getting people to know each other better. When knowing 
each other bet1;pr through studying, working and 
,pccomplishing many tasks together, the chonCes for 
(Closer relationships between our nations ore better and 
more attractive"! _^ 

Our presence here is to stimulate thal<5better 
understanding and to obtain your cooperation in what we 
ore doing for our people in the oil and petrochemical 
industries through INAPET. 
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Yeiar 


Numbec of 


Hours 


Number of 


Hours- 


Courses 


of Classes 


Participants 


Participants 


1976 


305 




4.T59 


189.400 


1977 


^525 


18.868 


7.677 


267.540 


(1st semester) 










1977 


750 




10.432 


713.758 


(target) 
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EFRAIN E. BARBERII 



Mr. Efroin Borberii is one of the leoding and most respected 
Consulting Engineen in the Venezuelan Oil Industry'.With 
0 varied background, B.Sc. Petrol40m Eng. from U. 
Oklahoma and on M.Sc. in the some field from Tolso, Mr. 
Borberii also holds the degree of Pet.. Engineer from the 
University of Zulio; he has had a long and distinguished 
career in industry, the academic world and on the 
international level. He has been a faculty member at 
Tulsa, Zulio and Dean of Engineering at the new Urdoneta 
UnH'ersity in Maracaibo. At the present time in charge 
of the Western Region of INAPET. 
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A paradox is emerging i^ the engineering 



profession. 



The paradox has to do witK timi 



Today/ meuiy engineers have a gnawing fear that 
time IS running out, Th^y look at technological 
change/ and see that it is not ^n fact going to 
slow down' for anyor^e. If anything, it will only 
liappen faster. They look tat their equij^p^t and 
inventions, and see that the moment of glory for 
any new technical idea can be' relatively short. 

And most important, they are looking at them- 
selves. They see that th^ usefulness of theit 
technical degree can also be short lived r unless 
they work very hard to keep their knowledge cur- 
/'rent. From the day they earn their diploma, they 
are running a race against time, to keep from 
becoming technical dinosaurs 20 or even 10 years 
later. 

But here's where the paradox comes in. In >he 
midst of that harried race... a race not 3ust to 
sUlrceed but a race for professional survival... 
engineers m^y also have more time than ever to 
develop thm^^lves and work ^ personal goals. 

It's a simple mathematical assumption that 
improved technology will result in fewer hours 
required to do the world's work. And it seems 
almost inevitable that the end result will be 
a shorter work week with more leisure time to 
spend on ourselves. 

That means there will be time for personal devel- 
opment and growth. 

Time to accomplish our goals. • 

Time to stay current In our field. 

But what does that mean for.ois, the members of 
ASEE? ^ ' * 

'.As engineers afld educators, it means we are going 
to have to if^vise our concept of college educa- 
tion. We are going to have to rid ourselves and 
our associates of the notion that going to school 
is- something we do when we are young. 

s 

It also means that we are going tt have to re- • 
evaluate*our situation. Emerging needs in* con tin- 



DETERMINING CORPORATE 
TRAINING NEEDS 
AIUD. TRAINEE SELECTION 



Frank Damarae 

Assistant Vica Prasidant for Engintering 
Illinois BaU Talephona Company 
. Chicago, Illinois 

uing education, ,, coupled with the additional timfe 
people will have to continue their schooling. , .can 
open new opportunities to us as educators and 
managers. But before we can take advantage of 
them, we have to take some concrete steps to find 
and meet the needs of our potential training 
clients. 

First,! we have to look at our own industries or, 
if we are in universities, look at the industries 
around us. We have to study present trainfing 
needs . Then we have to project what those needs 
may be in ten or twenty years. We have to look 
at the changes^ happening around us,* then deter- 
mine how we are going to cope with them. If we 
are going to be successful, we have to have a 
strategy. We have to -get everyone involved. 
That means a commitment from top management to ~ 
help us set priorities. Then, we have to see to 
it that management commits the resources needed 
to do the job. We have to bifcld communications 

. with managers at our own companies — -or with 
industries which coul^^>e served by a university. 

^Jj^tiave to let them have a strong say in what we 
' do 7 ^e must have good two-way communication 
chcuinels for passing and receiving information. 
Above all, we must be flexible. Our programs 
must be able to grow with their needs. 

When tfie ftell System Center for Technical 
Education started in Lisle, Illinois, in 1968, 
these principles essentially were our guidelines, 

.Plans for the Bell System Center for Technical 
Education began in the inid-1960*s. A group 
of us at Illinois Bell started a small scale 
training program at a local hotel. It turned 
out that our technical management training 
needs were not unique, other Bell System • 
operating companies were doin^ the saM thing. 
And so, during the next two years, wg(Ojfegan 
vork with AT&T and all the Bell System companies 
to establish a firm corporate commitment to the 
inevitable changes we saw coming in the Bell 
System's technical future. The end result was 
the training center at Lisle. 

The concept of Lisle worked in a way that no 
other Bell System training program had ever 
worked before at the technical management level. 
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One reason was good loAdership from its director, 
C. J, Sener. Awjther vas the inspiration and 
guidance offered fron his supervisor, 
Cj Elsendorf (AVP - transiUssion) at ATfiT. 
Without support frosi headquarters, the training 
center might still be a gleam in the eyes of 
rilinois Bell engineers. 

, Under Sener *s direction, a site was selected 

which would be ^eograj;^icaIly accessible to 
every training candidate. 

And early in the planning stages, a system was 
set up to get all Bell of^rating companies 
involved in "identifying ne^s, setting priori- 
ties and managing the budget. The key factor 
was the Board of Advisors which oversees 
budgets, policy and long-range plans. Eventu- 
ally, a ^etwork of boards, councils And 
ccnmdttees mtab also fojned to meet each 
specific training need and make certain no 
company and no level of manag^wnt would be 
left out of the planning process. , 

The largest of these a^isory boards is the 
one for engineering education. This board 
includes the Center's director and a group of 
engineering meuiagers at the assistant vice<^ 
president level, it uses input fr<mi Lisle staff, 
operating companies and AT&T to malce reccomMnda- 
tions to the Board of Advisors on budget, « course 
needs and course development. Each member of 
the Engineer in9 Education Advisory Board repre- 
sents several Bell System operating coiqE>snies. 
The work of the Board requires continual inter- 
face with other Bell System councils, boards, 
posmiittees and individuals to ensure a System- 
wide viewpoint in decision making* 

0^1)er boards and councils represent technical 
disciplines such as network operations, operator 
services, business services, forecaster training 
and technical planning. Councils feed informa- 
tion to boards and recoomend revisions in 
existing training. Smaller ad hoc conmiittees 
bring field people into the act and advise 
developers at the Center on vrtiat isj^ally 
needed. ' ^ 

The process described here provides a continuous 
intel:ch^mge between the operating coiqpanies, 
AT&T headquarters and the Lisle staff. 

f 

In order to translate all this activity into 
terms the field supervisor can understand and 
appreciate, one Lisle Coordinator has been 
neuned at each operating company. 

This Coordinator is the point of interface 
between each coBV>emy and the Bell^ System Center 
at Lisle. . « 



It is up to the Coordinator to answer student, 
questions, see that students -get to Lisle, 
h^lp supervisors line up courses for subordi- 
nates, help fill as^ty seats,* iron out budget 
difficulties and keep training priorities £ti 
the minds and hearts of top management. 



The Lisle Coordinator also plays an important 
role in staffing and recruiting for Lisle. 
Under a fair share plan, each^Bell coe^wiy has 
agreed to contribute rotational employees to 
the trailing cTenter for two to^three year 
assignments.^ The arrangement has a mutual 
benefit for both the coa^pany and the training 
center, since esqperts recruited by Lisle return ' 
to their companies with a System-wide perspec- 
tive on their jobs. 

For Lisle, it is added assurance that the 
people doing the Gaining. . .the instructors 
and course developers. . '.include people who 
have been in the front lines of the- telephone 
company. They are subject matter experts... 
people who have been up to their elbows in 
problems before they tr^ to teach others. 

The organizaUon of the training center 
itself is also arranged to meet needs of ' 
training customers. The director (c. J. Senwf) 
has five deans and a general administrator 
reporting to him. 

One entire deanship is devoted just to plan- - 
ning, developing training methods, training 
trainers, and measuring the sijccess of training 
within the classroom and back on the job. 
The planning team speifde-much^of its ti»e in 
the field or working at ^Lisle with visiting 
operating con^^any managers. Connections are 
constantly made with operating coB?)any boards, 
councils and conmattees to determine if and 
where training needs exist. People in this 
division are also skilled In ferreting out 
other possible solutions tio performance prob- • 
lems, when it is determined that training is 
not required. 

The staff at Lisle include^ iOwut 80 course 
developers, 80 people on the instructional 
team and 120 some people in support functions 
such as instructional media, clerical services 
and prepeuration of student materials. — " 

The curriculum at Lisle takes in nearir-all 
technical disciplines and all levels of manage- 
ment. Full courses are usually geared to the 
first line people, or the doers. .But special 
serinnars and briefing sessions are designed - 
' for middle and upper m anag ement to Jceep them 
abreast of changes in 5Teir field. 

Somewhere during the development process. Lisle 
has to get an early conmiti^ent on classfoom 
seats from operating companies, since the 
development process can. take as long ^s a year, 
^ is important that operating companies give 
rareful consideration beforehand to their 
' training needs, and pridr;j^i^8. ' 

This early commitment ilso requires managers to 
dedicate tipe well in advance to i^velopment of 
human resources. / 
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D«^lte the best- laid plans, there are still 
ooo«slonal pr<^l«w getting the right pec^ie 
into courses. Engi^feers, for exaiqple, nay 
not always see an advantage in acquiring nore 
technical knowledge. Vven when they do» not 
all s);tpervisors are joOTpletely supportive. 

Special steps have be taJcen to help the 
student know his or her own needs. 

We are still lol(iA9» for iirays to^sAke that 
engineer want to 90 back to school , and ways 
to s^ke knowing sore a rewarding thing. Ccoi* 
pl^t^' corporate backing is needed to iiake 
techhical training way to get rewards on 
th6 job. ^ 

lie 're also looking-for ways to educate and 
persuade supervisors to sacrifice staff, tii^e 
and money to train their people. 



If needs in continuing education are hot met, 
people at all leVels of the technical spQctrin 
co)ild be denied a chance to realize their own 
pptentlal. , The resulting gaps in technical 
competence could have a critical intact on the 
future of our businesses* 



Like ^Ms, you have no doubt considered 
ioqplications of this responsibility at some 
time in your professional caureers. But it 
is time now for all of us to stop considering 
and start taking action. ^ 



I cannot overemphasise the ia^rtance of the 
boss in the training process. If we're going 
to be' really good at training, %fe have to 
und^stand and communicate with bosses. We 
hav^to understand 'their budget constraints, 
their staffing difficulties and their perspec- 
tive. It's a tall^or^^ to get support from 
s\^)ervisors , but it can be done if we put our 
to it. , ' \ 



4 third problem, related- somewhat to the f irs^ 
dhe, also merits ou^ consideration . 

/That^probl^ is training people 1^ feel 
threatened by trai^nijig. For men and women 
with blaster a»' ^agrees irC engineering, our 
job 1^44! convince them that we have the^ 
credentials. to challenge them. But for 
people coaling in cold to new technology, 

undereducated 'f or whatever reason, 
tiv^ ch^lenge ^ us is a little different. 
Yoo may )bieik dealing with an employee who has 
^eht a\whole career working on a piece of 
equipmanrK.^ feeltf he is the best there is 
at thai job\ But when tha% equipsMnt becomes 

^ete, he jbay think he's obsoleiBr too.- 
Be may think fte can't lesm anythfll^ new. 



The ^ challenge ^0 all of us is to create a 
training progra^rhicb meets all needs. A 
panogram' which se% priorities' and gets manage- 
md|t I, rmmitment . But. s program geared to 
i^eting the needs of both the subordinates and 
the mxpfrviBoxi. One which can create a non- 
threatening environm^t to provide basic skills, 
but one which also challenges' high powered 
engineering graduates. 



For us in the 'ABES, continuing education i% 
pfime opportunity. But it is not only an oppd! 
timity, it is a responsibility. As people from 
the academic world, pec^le from the business 
world, and people idiose sole job is to teach 
otl^rs how to teach f y% will be letting our 
organisations down if we don ' t meet that 
respOns^ility\ 




Q(ANK E. DEKAREE 



Frank E. Demaree is AVP- Engineering-Technical 
Planning at Illinois B^ll Telephone Co. He started 
there after receiving his B^EE at Iowa State in 
1941. From 1946 to 1962 Demaree was responsible 
for the design and construction of a wlcie variety 
of facilities for Illinois Bell and Western 
Electric. This included engineering radio and 
detection systems for the Distant Early Warning 
Line and Balistic Missile Early Warning System in 
Alaska and Canada. Also, he was in charge of 
engineering for the Project Mercury Global 18* 
station g^o&d instrumentation and tracking system 
which Western Electric built for KASA for the space 
flight program. He returned to Illinois Bell in an 
engineering management position and between 1962-65 
was in charge of the Bell System Data Communications 
■Training Center operated by AT&T in Cooperstown.N.Y. 
In 1965 Demaree returned as Assistant Vice 
President-Engineering. He is now responsible for 
technical long range planning, fundame^al planning, 
PBX equipment engineering and maintetfance > and 
overall staff engineering. 
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CALL FOR PAPERS 

1 978 Conference on 

Frontiers in Education 




Dutch Inn, Lake Buena Vista, Florida 
October 23 - 26, 1978 

Hosted By Colleges of Engineering of 
UniveKsity of Florida 
Florida Institute of Technology 
^Florida Technological Universif\p^^ 
university of South Florida ♦ 

The Education Group of the IEEE and the Educational Research and Methods Divis-ion of the ASEE, with the 
participation of the Colleges of Engineennq of central Florida, *are pleased to announce the 1978 Conference 
on Frontiers in Education, to be held October 23-25, 1973, at the Dutch Inn, Lake &uena Vista, Florida. 
The name of the Conference is the theme of the, Conference , Frontiers in Education. The purpose is to 
bring together persons concerned with education in schools, in colleges and universities, and in industry 
and government to discuss new developments and new directions in engineering and other post-secondary 
technical education. 

Papers are inyited from a. wide range of areas including, but not necessarily limited to, those listed below: 



Engineering for Non-Engineers 
Engineering and Society 
Pre-Engineering Studies 
Guidance and Counseling 
Continuing Education for Engineers 
Off-Campus Instruction 
The Role of the Teacher 
Graduate Education 
Graduate Research 



s^s of 



One of the basic^purpos^s of this Conference is 
intenaction, as opposed to passive listening to 
other types of interactive sessions are invited. 



Design of Learning Experience . 

Technology in Education 

Computers in Educ'ation 
' New Methods in Education 
•■ Evaluation of Education 

Student Self-Appraisal 

Grades and Grading 

Cost Effectiveness in Education 

Management Science/Techniques in Education 

to provide maximum opportunity fpr ^personal . involvement and 
lectures. Proposals for workshops,* panel discussions, and 



Authors wishing to present papers should send a synopsis (typically 200 to 500 words) describing the scope 
of the paper to: 

General Chairman 



P rogram Chairman 
Professor Andrew Revay 
Program Chairman^ FIE *78 
Department of ElectricaLEngmeering 
Florida Institute of Technology 
Melbourne, Florida 32901 



Gene Chenette 

Crofessor, General Chairman 
Department of Electrical Chairman' 
University of Florida 
Gainesville, Florida 32611 



Deadline for submission of synopses is January 15,'t978. Speakers will be notified of acceptance by March 
15, 1978. Final drafts wtll be due June 15, 1978, and will be published in the Conference Proceedings. 
Persons wishing to propose workshops, panel discussions, or other special sessions should also contact . 
Professor Revay no later thin Jaguary 15, 1978. • 
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HOWARD LAWRENCE 



Howard is presently serving as Dean of Instruction 
at the State Technical Institute at Memphis. 
Meaphis, Tennessee. He received his Ph.D. from 
the University of Mississippi in 1972. his M B A * 
from Mfiophis State University, and his B,S, in ' 
Mechanical Engineering from Christian Brothers 
College. He has served as a design engineer for 
Bemis Brother Bag Company in sf. Louis, Missouri 
and plant engineer for Chromium Mining and . 
Smelting Corporation in Woodstock. Tennessee. * 
Howard has been active in many professional 
organizations and within aSEE he served as chair- 
man of the Engineering Division Guidance Committee 
a member of the RWI ^ard of Directors, attd a 
■eaber of the Editorial Committee of Engineering 
Technology, He is both a Registered Professidnal 
Engineer and a Certified Public Accountant , 



SESSION 2.2 

DEVELOPMENTS AND TREiyOS 

IN TWO-YEAR 
ENGINEERING TECHNDiOGY PROGRAMS 

Howard «l. LawrrMea 
Dmh of Instruction 
• StatoTochnlcal liistltuto 
MompMs, To^|s8oo 

Two-year engineering technology educators have 
always prided themselves on their ability to 
react quickly to changes in the profession and ip 
society. The needs -of industry change continu- 
ouslf. Society modifies its goals for education, 
and students constantly pressure for a more 
relevant, realistic, and reliable educational 
program. In this session three outstanding 
persons in two-year engineering technology 
education programs will discuss these and 
describe some of the programs which have been 
developed to meet this need. During this session 
you will i)e provided some insights into how 
engineering technology educators are assessing 
the needs of industry through industrial exper- 
iences of the faculty, advisory committees, 
cooperative programs, and contacts with alumni 
and recruiters. You will see what leading 
schools are dcjigg to attract non-traditional 
students intofcH| two-year engineering technology 
program and will have an opportunity to view 
examples of such promotional material as "Blacks 
in Technology" slide program; "You'll Work Too." 
a slide presentation for. ^rlgh school girls; a 
Women in TechdJlogy^Jay plan; and a speaker '^s 
bureau of womAi or minorities. You will also 
hear described a part-time work/study program 
for two-year engineering technology students 
wherein a university and industry employer 
jointly select students and allow them to attend 
school half time and work half ttne during each 
of the four regular academio quarters and full 
time during all intersession periods. In sunmiary, 
this session on two-year engineering technology 
programs should provide information as to how 
others are meeting their various needs and how 
such programs may be initiated in your own 
institution. 
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fhU pap^r d$9cafib€9 a paet^tim mrk/9tud^ pro- 
grm fat tyo^w ^iginit^Hng T$4^logy 9tt/dm%U 
OM offmMd ^ EUotx^cal Udtmology l)$peatm§nt 
of ths StaU Ihtiv^rHty of Jta Toi* A^jticulimil 
and T^ahnleal ColU^ at famUngdaU in oonjynation 
with All, DipiHen of CytUr-^Bammr, Ino. Incom- 
ing 9tudmU m —l0oUd jointly by th0 Colttgm 
and AIL. rhU oot^pany Hr^M thm inCtiallff a$ 
^ Toohnieim Trainm^ and laUr a» U9t fifoknioiang 
to work half'tim during •ach 'of ihm four roguhxr - 
aoadmio ammtm, and fulUtim diaing all inter- 
B—9ion period: The etudente' work oxperienae is 
oareful^f pnijimwi 6nd eoalwated by ihe Depart- 
ment and Adjimat Faaulty who hold m^eroieory poei- 
ticne at AIL. ^fhe ooepany upgrades eUtdent 
(in boik poeitio^ and salary ) on the basis of both 
satisfactory wdk pe rf o r mance and accdmsic progress. 
Special scheduling and the granting of academic 
eredii fof appropriate work e^^perienoe allow the 
student to still ooe^lete the requiremente for hie 
A. A. 3. degree in two ealendar y§are. Ihe pr og rm 
hoe significant benefiU for the coe^tmy, the 
College, and especially the etudent. 

Introduction 

The State University of New York Agricultural and 
Technical College at FanalngSsle It a -No-year 
College emphasizing A.A.S. ^igree programs In the 
Agrlcolturarv Business, Health, and Engineering 
Technologies. 1 It also offers A.S. Degree transfer 
^rograM In LfHnI A^s ifnd Engineering Science, 
located In the cenrHFof Long Island, the College 
a subvrban population of over two nil I Ion 

^H(^I«» Md close to 90)^ of Its 6000 full-tine 
cstudents, as well as approxlnetely 7000 part-tlna 
(evenly) students, connute to and fron the College 
by atrMhpbrie. Though often considered the "bed- 
' roo«" ol>Ne« York City, Long Island^toes have a 
oonslderabie Industrial base of its own* Over 
190,000 of Its residents are enployed by nemifac- 
turing Industrlee^on the Island, and the Colleger's 
Engineering Technology Departments have tradition- 
al iy provided the skilled technicians for these 

• companies. Each of the Technology DeparNwts has 
' an Advisory CoMlttee node up of local Industry 
representatives, and these ooMlttees are fomelly 
involved In the pnogran and course development 
ectivltles of the departments. It was at meetings 
with Its Advisory CoMlttee that the Electrical 



AM INTEGRATED PART-TIME 

WORK/STUDY 
PROGRAM FOR THE DEVELOPMENrOF 
ENGINEERING TECHNICIANS 

Dashamir M. Petrela 

Chairiiuin, Engineering and Agricultural Teclinologies Division 
ek State University Agrldulturai & Teclinicai College 
FaAnhigdale, Nemr Yorjk 

John M. Lester 
Department Chairman 
ElectrlomI Teehnolpgy€epartment 
State University of IMew York 
Farmingdale, Mew Yo>k 

Technology Department first bclgan exploring the 
concept of a part-tine work-study program for Its 
students. 

The Electrical Technology Deparhment aprTarmlngdale 
offers an ECPD approved A.A.S. Degree program de- ^ 
signed to develop electronic technicians. The 
program Is listed below - note that the nmber^ in 
brackets indicats ths "weekly lecture hours 



wsskljf laboratory hown * and ssmsster credit 
hours" for each courseS^^ 

ELECTRICAL TECWOLOGY - ELECTRONICS 



first Semeeter: 



XT 100 
WT 201 
ST 226 
MA 229 
100 
PB - 



Survey of Slectronics (2-2^2) 

Electrical CircuiU I (4-2^6) 

Electronic Drafting.. (0'-2'2) 

Mathematics (4-0-4) 

English Composition ..,.(3-0-3) 

Physical Education.... (0-2-2) 

(22-8-26) 



Second Semeeter: 

i 

ET 203 Electrical CircuiU II (4-3-S) 

ET 106 ^Baeic Semiconductor Circuits (3-3-4) 

MA 230 /4athsmtics (4-0-4^ 

EE 202 Introduction to Literature (3-0-3) 

(24-6-26) 

Third Semeeter: 

\^ 

ET 232 Amplifiers (4-3-$) 

ET 233 Digital Electronics (4'3-$) 

PS 232 Btysics (3-2-4) 

SO - Social Science (3-0-3) 

(24-8-27 

Fourth Semester: 

BT 234 Applications of Unefg^ntegrated 

Setworks (4-3-6) 

ET 236 Commmioation Electronics (4-3-6) 

ET 136 System Construction and Analysis. . (0-3-2) 

PB 232 Iltysics (3-2-4) 

SO - Social Sciencs (3-0-3) 

/J (24-22-29) 



Total Credits Required; $7 
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As Might bm •xpscttd, nm progrm doM h»¥ra v»ry 
'4ilgh r»t» of rlirltloo. Only 30^ 5>r so of Its on* 
tsrjBQ frsshMn 9r»dMt« two yoars lator. Intor* 
vtovt with Incoming fraih— w Ntvo shown that vary 
fav raally know what tha program and tha caraars 
It tasds to ama raally Ilka. Tha first ssMttar 
^6kr90if of tUotrani^" coursa was Introdwcad prl* 
■a.rtly to aaat thfs naad, and to aotlvata tha stu- 
diiirf towards tha study of tha othar aarly coursas. 
It was daring tha discwsslons on this coursa that 
tha oofioapt of a part*tlaa work-study progran was 
nalsad witii. tha Advisory OoHilttaa. Survays had 
shown that alaost 90^ of this frashnan studants 
fait thay had to woric part*tlaa (prfaarlly to aaat 
tha cost of oparating a car). It siwid logical 
to try to naka thair work axparlanca lora diractly 
ralatad to thaIr aducatlonal progran. Both tha 
OaparhMntal Faculty and Its Advisory Comlttaa 
supportad tht concapt. In particular, Mr. HoriMa 
Oortgllano, who was at tha tiaa DIractor of Pro- 
duct Support of AIL (a Division of Cutlar-Haanar), 
strongly supportad tha plan. AIL was Idaal for tha 
progran/ A larga anployar of alactronic tachnl- 
clans. It was locatad within a \5 ainuta d^va of 
tha Collaga, did not hava a union (which nada for 
■uch graatar f laxibl I Ity)', and had Just racalvad 
savaral larga contracts which raqui rad It to ax- 
pand Its tachnlcal staff avar tha naxt faw yaars. 
Asaj3^t, Mr. CarMn DaNovIo (of AIL's Product 
SdpportDfvlslon) and Profassd»r Norwan Lurch (than 
Chalraan of tha Elactrlcal Baparhnant) wara abia 
to Inttlata a pilot work-study progran ba t waa n tha 
Collaga and AIL In SaptaMbar of 1973. 



1973, now Incorpor- 



Tha Progran 

Thir progran, first sat up In 
atas tha following faatura^: 

1. Jh9 joint 90'Uoticn of BtudmnU by both 

tfm D0part m n t and AIL pricr^ to thHr fiimt m 

tar ea%d ihm aontinmtian of $ttdmtt9 in Hhm ppo^ 
grm only if both t^air work p^rfomano^ and aoa- 
drntio p^ f orma no 0 om Batisfaotory , 

1. Spo&ial 9ch§duling of thssB $tudmtt9 for a 
r^duood aaadmria lead m> Vi^y oan york 20 hown/ 
yo0k at AIL during ttm aoadmrie yoar, 

' 5. A oomdtmmt by AIL to provide tftaaa atai- 
ianta yitk fulUtim mploymgnt during tha Hz 
m^k ChrUtma$ rooo— md tfm thr^^ month mmr^r 
rmo$§o with periodic milary ineroaM4$ and aommd 
paid vaoation tim. 

4. fh$ joint Btruoturing (using' elsarly 
9tatod p€ rfomano 0 objoctirms) of tks BtudmtU ' 
york aspaaianoa by both ths Dop c oc t s ^AU t faimlty and 
^tHr AIL mtpsroison. 

6» Tk$ appointmmt of AdjwAt Faaulty at AIL 
to fomally mlvatm $tudmit pmrfonmy in light 
of $tatod parfomanos objsotivss, ThsBS rsportB 
ar0 fiUd with th$ Dwpartmmt Chaiman^ who may 
th$n rooot^ntnd th§ granting of appropnat0 jjujaw 
io orodit for this osepsrisnos. 



80$oion to psmit atudmtts to graduate within two 
yoars* 

In practica, all accaptad frashnan ara Invltad to 
apply to this progran. Thosa applicants wl I ling 
to nak^ha coanltmant ara than racoanandad to AIL 
which Intarvlaws and hiras then affactlve In Sapt- 
anbar. In tha naantlna, tha dapartnant plans 
spaclal schadulas for thasa studants. ThaIr aca- 
danlc waakly contact hours ara raducad to 17 hours 
par sanastar tlockad In fron 12:30 to 5:00 P.M. 
Monday through Friday and thalr work at AIL fron 
7:30 to rh30 tha sana fiva days. In order to do 
this, tha follow^lng coursas ara left off thaIr 
schadu I as : 

First SSmstsr: ' 

XT 100 Surosy of Klsotnonioa (l-l^i) 

Ssoond Smmstsr: 

ST lOS Elsetrioal Cirouits II 

Laboratory only (O-Z^l) 



Third 8mm9t4r: 

FB 131 Physics 

(taksn in Swmsr Ssssian) 

Fourth SsmBStsr: 

ST 2S6 Syatsm Cons^ruetion 
and Analysis 

FB 132 Fhysio9 

(taksn in Swmksr SassionX 



(0^-1) 
lZ'2-4) 



Tha studants ara general ly progr a aned to take 
their second year Physics courses saquantlally 
during the Evening College suaner sessions. Oc- 
casionally, an axoaptlonal studant Is permitted* 
to take one of thasa Physics coursas on an extra 
course basis In the evening during one of his regu- 
lar acadanic sanasters. Studants who parforn*^ 
wall both at work and In their academic courses^ 
nay be given acadanfc credit for.fT 100 (2 oradita) 
and FT 103 L^^orwry (1 orsdit) at tha and of 
their first acadanic year. SInllarly, at the 
end of their saoond year, successful students ulay 
be given acadanic credit for FT 236 (1 er$dit). 
To racalve such acadanic credit for a particular 
course, the studant must have achieved specific 
objectives In his work experience. For exanple, 
to racalve credit for tk$ FT 103 Laboratory, he 
nust hava danonstrated his conpatancy In: 

1* Using tsst squipmsnt, partioularly ths 
osoillosoopst to msasure suah signal paramstsra 
as tims oonstant and ris$ tim for sxponsntial 
wavss, and psriod, asplituds and p'-p and rms 
valusB^ and phas$ anglss-for $ins wmiaa. 

2, Making ooltag9» ourrsnt and pomr m$asurs- 
msnt9 and oalaulaticns for RC, RL, and RLC nst' 
works, 

3. Making basic transfomsr m$asvrsmsnta , and 
ispsdanos eoid powsr $fficisney msasursmsnf and 
calculations. 



' 6, fhs uss of ths S mirn r (Fvsning Collsgc) 
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scK^ls filtsTB <md/or a>iplifisr$. 
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In practice, fhm students* work experience mre 
then covers the topics associated with these 
courses, end by thus earning the four (4) associ- 
ated ecedealc credits, the students still graduate 
within two yeers. 

The students' w^rk experience at ^IL Is supervised 
by both the adjunct faculty naeber at the plant 
artd the DeparN^nt's full-tlwe faculty, who vIsLt^ 
AIL at least once a senester. Students are hired 
as nech Trainees'* at approxiwtely S>,00/hour* 
Those whq Maintain good acadeMlc standing and 
tatlsfactory work perforwance are given a salary 
Increase approxlaately every four eonths. At the 
end of their fir st y e jr, they are proawted to 
Test Tech "C" and upon graduation - If they stay 
with the ooipany - they are promoted to Test ^ 
Tech ••B" at a salary of $190.00 per week. The 
salary figures given above are 1975 figures and 
can be coapared to the Sl50.00/week average start- 
ing salary off^r^ by AIL to noif-partlclpatlng^ 

E,T, graduates that year. 

Student Performance 

During Its first three years ot operations, a total 
of eighteen students entered this program. Of 
these eighteen students, fourteen have graduated' 
(with an overall grade point average of 3.12), 
two transferred to our Engli^rlng Science program, 
and two withdrew for non-acadenlc reasons. Last 
year, an additional 9 fresNaen entered this pro- 
gran. One of these was the first student dropped 
froe the program for academic reasons. The other 
eight, however, successfully completed their fresh,- 
man year (with an overall grade point average of 
^.14). 

The ^demlc performance of .the students who 
elected to participate In this program has been 
truly excellent, yet their high school averages 
and pt-e-college test scoffs are not significantly 
different from those of their classmates (only 
3<rt of which graduate In two years). The general 
feeling in the Department Is that this high level 
of performance Is lar|ely due to the Increased 
motivation and maturity that these students ac- 
quire, at least partly, from their work experl- " 
ence. AIL has recognized that these students* 
first six months of employment Is critical In de- 
veloping their Initiative and motlv8tl(V), and has 
taken pains to provide close supervision w\d 
training for them during these first few months. 
There Is no question but that the students find 
the split eight hour day of both school and work 
highly motivating and that their work experience 
helps them •to mature more rapidly.. 

Conclusions 

The management of AIL Is more than satisfied with 
the program, after their Initial training, these 
students have shown themselves tp be quite pro- 
ductive. The Manufacturing Division of AIL using 
these work-study students has transferred some 
Afull-tlma technicians to other Divisions and has 
actually lowered Its overall salary costs for 
technicians. The Col lege Is extremely satisfied 



with the academic success of this work-study pro 
gram. The participating students are highly 
motivated and demonstrate exceptional Initiative 
This has a positive Influence on other students 
In their classes, and most of the faculty find 
working with these students both more challeng- 
ing and more rewarding. The concensus among all 
parties - the Students, the Company, and the 
College - Is that the program Is welt worth the 
adlalnlstretlve effort required to ensure proper 
scheduling, supervision, and evaluation. As a 
result, the College Is making every effort to 
expand this program and this year another company, 
Bartan Associates has begun participating In^ It. 
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Before we plunge into the materials and 
methods of how ^ attract^libn-traditlcral stxjdents 
Into engineering technology programB, let us 
consider an even nore basic question: Why should 
we attract tHe non-trad}.tional student? 

, Vt)y should we upset the status quo? Are we 
not doing Just fine the way we are? 

At least one colleague of mli», a professor 
'of engineering technolo^, believes that if we 
start recruitliig more Vjmen and Blacks, we'll 
have to lower our standards." V\y colleague, peed 
I add, is a white nale. 

But teacher attltudte is another mtter. Let 
us defer for the tljne b^lng the question of hew to 
allay years of ingrained- racist, and sexist 
opinions. Of how to conyince teachers in two-year 
technology ^irograjns that they are no lor^er in 
graduate school, lhat our students may well be 
academically and culturally disadvantaged and that 
that nay well mean a special approach to teaching. 

s 

So, back to the basic question of 'why.' 
Why should ,we make special >ei;fort to attract 
these non-traditional students?- 

Consider, if you wl^l, three progressive 
fects: (1) For the next decade^ there Is going 
to be an increasing demand for our product: the 
engineering technician. The 1977 Qccupfttlcnal 
Outlodc Herndbook says that for engineering and 
science technicians "employment is expected to 
grew fester than average- for all occipatlons as 
(a) result of industrial eJ5)an4lon and the 
increasingly Ijrportant role of technicians in 
research and development. Favorable enployment 
opportunities, particularly for graduates of 
post-secondary school technTcian training 
programs."* Specifically, the estlirated erfployment 
of these technicians in 197^ was .560,000, with an 
average opening between now ahd 1985 of 32,000 
a year. 

Tb meet this demand from industry^ we have 
got to continue active recruitment efforts. 

But whom do we recruit? Traditionally, our 
primary target group has'Jbeen the young person 
aged l8 to, 25, the recen^high school graduate 



or the veteran who Is ready to continue his 
education. But here comes hard, cold ftict 
nuiTtoer two. ^ 

(2) Ihat prime target is levelling off. Ihe 
l8-year old student entering our two-year programs 
this Pall of 1977, was bom in 1959... the last 
of the Baby Boon '50s. What does that mean for 
two-year institutions? 

Let's look at data from the Department of 
Health, Education and Welfare.' In 1973, HEW 
noljpd that fall enrelLnent of flrst-tluB 
^^degree-students in two-year institutions was 
{^80,71^. Ihis enrollment, the HEW data show, 
had increased evei7 year since 1966. Further- 
more, HEW projected a continuing yearly increase 
througti last year, 1977* FVom now on, now 
that the "Baby Boomers" are gone, it's all 
downhill: 



1977 = 703,000 

1978 = 699,000 

1979 = 687,000" 

1980 « 677,00Cr 



1981 = 666,000 

1982 = 6i43,000 

1983 = 612,000 



And with the e^qDiratlon of some VA benefits, 
the revision of others that require irate hing » 
funds from the veteran himself, and the abolition 
of the military draft, the percental of veteran 
enrollments is down all over the"^ coirtry . 

Now, the high school gr^ds^are still there, 
alri^, and so are the veterans; but their 
nunt)^rs are Just not as great now and there are 
slirply not as many to go aroLffid. In Nashville 
alme, there are sixteen colleges vying for 
their attention. 

Did say our primary targets are high school 
graduates and veterans? I should amend that: 
CUr targets are v^te, male high scho6l graduates , 
and the white^ male vetemns. 

That amen(inent suggests fact nwter three. 
Actually, a three-part fact: 

(3a) ^ recruiting primarily from the male pop- 
ulation, we are lliniting our efforts to only half 
of our source of people. Over fifty-two percent of 
the population is female; and yet, only about two 
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percent of all engineers are women. With, the 
dfifflOTd for engineers and engineering' aides 
growing ever^ greater. It is siirply unrealistic 
not to HBke a cx^ncerted effort to tap this source 
of girls and women. 

(3b) In 1970, only 2.8 percent of engineers ' 
, in this cointxy were ELack, Oiicano, Puerto Rlcan 
or American Indian. At the saro tine, these 
groups constituted l^-^l percent of the population. 
Clearly, these minorities are uiderrepresented 
iri the engineering field^^ provide, therefore, 
another relatively untapped source of new 
students. 

I should add here that another pensiaslve 
reason, for recruiting women aid minorities Is a , 
plan known as Affinrative Action. The law 
charges us to nake a special effort to Increase 
our student enrolliiBnts of females and minorities. 

(3c) Even if we dd special efforts to 
recruit high school girls and minorities, that . 
f^ct about the birthrate prists, ihe Efeby 
Boom of the '50s has Just produced Its last hi^ 
school graduates. Ihe market pool of l8 to 25 
year olds is drying ip. 

Meanwhile, however, i^ie the young crop 
is dljtilnishing, the muter of older people 
returning to school Is Increasing, 

\Advancing technology is causing workers to 
return to school for additional training. 

.Increased leisure time is allowing those 
who are dissatisfied with their worif to leam 
021 Job skills. 

.Mature women are returning to the work force 
in inca^easlng nxinters due to economic necessity, 
divorce^ widowhood, or the-sijiple desire to 
work outslds the heme. 

So ther^ they are. Vfamen, minorities, older 
people: the non-traditional students in engi- 
neering technology. 

We don't hfve time here to go Into industry's 
responsibilities to hire and encourage these 
"non-traditl(XTals," nor what we as educators 
mig^it do to help enplpyers meet their respon- 
sibility. Let's talk about that another time. 

For now, we are concerned with getting the 
"non-traditlonals" trained and that m^hs first 
getting them into our schools. 

So on to the ''how." How^io we go about 
recruitln^^hem? 

First, let's clean up' our act. Let's take 
a good look at our pidbllcatlons, our audi^- 
visuals, our advertlslfig. Are we fair In 
representing girls and women? Minorities? The 
older student? Motlce i^don't say "eaultable," 
but "fair." If you say, "Well; only five 



pereent of oigtatudents are Mexican-Americans, 
so we'll incltlJbfexican-Amerlcans in five 
pereent of the pictures in the college catalog," 
you may be equitable. But will do little 

cgy! enrollment . 



to Increase your Mexi< 




We have got to make a special effort, to 
reach further, to meet the noT-tradltlaial 
prospective student more than half-way, Wfe 
can: 

.review all our promotional materials and 
make sure the non-tradltlonals are Included in 
pictures and stories, 

.revl'ew the copy in these materials to rid 
them of sexist or other biased language. A 
good guid^ here is Without Bias : A Guidebook 
for Nc«i-discrlmlnatory ConmunicatlOTi, a booklet 
that covers mclal, ethnic and sexual bias, as 
well as conmunicatlon sensitive about handi- 
capped persais . The booklet Is available Trom ' 
the IntOTiatlonal Association of Business 
CoiiiiuTlc&tors. Also helpful are McGraw-Hill's 
Guidelines for Equal Treatment of the sexes in 
McGraw-Pllli Book CoiTpany Pi&llcatlons anS Scott 
Foreroan 's Guidelines for Inprovlnp; the Iirage 
of Wcron in Textbooks . A cc«Tdensed version of 
these last two booklets Is available from the 
National Coinxin. of Teachere of EiTglish in a 
panphlet called Guidelines for NCT>-Sexist Use 
of language . ; 

Next, let's be creative. Let's think of new 
recruiting efforts we can nake in this "reaching 
out" process. Ckaisider, for exairple: 

.special publications aimed at specific non- 
traditional groups. last Mareh, we devoted our 
ffeshville Tech magazine PRIhfT-CXTr to stories on 
women in their 30s, iiOs, and 513s who had 
_ returned to school to prepare to go back to work. 
I^st month, we ran a special Issue on Blacks In, 
Technology . - 



specific 



.an on-cairpus seminar aimed at a s 
group. To a "Women in Technology" Day, we 
Invited >>cal hlgti school girls to'hear five 
wanea in engineering and other technologies 
talk about their experiences and advise on v&^t 
courses to take In high school to prepare "them 
for technical studies. 

^ .slide programs to show to jcroups of pro- 
spAtive students. Feature your own minority 
students in these proprams. They'll serve as 
role models; as real people with whom dther * 
mii:K)rltles may identlfV- Nashville Tech has 
two ^ such pvG^rrajTE in Its files ^ "You'll Work, 
Too" about our women students and graduates, and 
another about our Black students -and graduates. 

.a speakers' bureau of women or minorities 
who ai*e willing to talk-about their Jobs at high 
school career days, riashvllle Tech's 'U>rren Who 
Work" program utilizes the services of sixty 
women In both traditional and non-traditional 
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San PranclBCo, Qallfomla 9^102 



The ifst goea on. We are limited only by 
our InaglmtionB, only by our depth of caring In 
developlr^ the naterials and the methods of 
attractliK the non-tradltlonal stuteit K*ho may, 
In an er^merli^ technology career, find just . 
the life nfec to pake that life nDre rewarding. 

And that's, the bottom line: The best reason 
of all to help an people in making vdse career 
choices. 



For Nashville Ttech publications ( PRIWr-OUT, 

Vfamen Vho Work) : 

Public Relations Division 

Nashville State Technical Institute 

120 White Ert-dge Road 

Nashville, Tennessee 37209 
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Abstract 



This paper provides some insists into how 
engineering technology educators are assessing the 
needs of industry through industrial experiences 
of the faculty, advisory coirmittees, cooperative 
prograuB, and contacts with alumni and recruiters. 
The ne^ of industry are viewed as being in two 
general areas, (1) a continuing supply of' good 
engineering technicians and (2) technician train- 
ing for enployees and prospective enployees. The 
responses of two-year engineering technology pro-' 
grams to these two areas are presented in some 
detail, considering benefits i^ich are often ovei- 
. looked, especially in the area of enploynent , as 
related to more systematic staffing processes re- 
quired today. Lastly, the author shares what he 
sees as trends in two-year engineering technology 
programs and developments that will affect these 
programs. 



Introduction 

Midlands Technical College located in 
Coltnbia, South Carolina, is a multi-campus institu- 
tion with a current enrollment in excess of 6000 
students. It was formed in July, 1974 by the mer- 
ger of Midlands Technical Education Center, Palmer 
College, and Colunbia Technical Education Center. 
The largest of the three merged institutions was 
Midlands Technical Education Center of which I 
have been Executive Director since it opened its 
doors in 1963. 

TWo-year engineering technology programs were 
the major course offerings in the early years of 
Midlands TEC. However, as time passed,* the in- ' 
stitution changed from a school offering programs 
in the fields of business, health, industry, public 
service, office occupation^, craft and Associate 
of Arts. . Nevertheless, I believe that our seven 



programs in engi^ieering technology, five of v^rfiich 
are ECPD accredited', have been and will continue 
to be an essential portion of our course offerings 

South Carolina's system of 16 technical education 
centers and technical colleges was established to 
help further industrialize South Carolina and im- 
prove* the educational and economic well-being of 
many of its citizens who typically had not been 
drawn to or did not have the means to attend* other 
state colleges and universities. In accord with 
— thi^ /^ 3ur primary goal in engineering technology 
TSs been to develop well-trained technicians who 
are prepared to meet the needs of industry. For 
this reason it has always been inperative for us 
to maintain conmunication and clos6 alliance with 
the industries we servfe. r 

^ A. Assessment of Industry's Needs 

Oie of^ industry's needs is sinply to have its 
needs assessed by educational institutions and or- 
g^izations. We assess the needs of industry in # 
a variety of ways. Let me identify some of them. 

a. Through Industrial Experiences of faculty— 
Almost all the faculty in our engineering techno- 
logy programs have a number of years of engineer- 
ing and industrial experience. The engineering 
technology faculty at Midlands, for exanple, have 
an average of 12 years of industrial work experi- 
ence pertinent to their disciplines of instruction 
Mich of this experience is recent, as it should be. 
Nevertheless, all of these industrial .experiences 
bring into the programs art intrinsic knowledge 
^ and understanding of many of the actual needs of 
industry, particularly i4iat engineering technology 
graduates will be required to do.* Sumners and 
periqds of leave provide time for faculty to up- 
date their work experiences and knowledge of in- 
dustrial needs. Ch-going part-time consulting 
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rkp in yAddti sone of the £T faculty oigage, pro- 
vide additional occasions to become awai:e of in-c 
dustry's needs. 

b. Advisory Gonittees--It is ny firm con- 
viction that good educational programs should have' 
advisory copalttees, especially programs in engi- 
neering, technology i^ch are geared toi<rard meeting 
the practical, day-to-day technical needs of in- 
dustry. Advisory Coninittees provide a valuable 
channel through which engineering technology edu- 
cators are continually receiving information from 
industrial representatives regarding their techni- 
cian training needs and vihat to expect in the 
fiitui^e. At Midlands vie have made it cooinon 
practice to have the faculty, and department head 
of each program to meet with their advisory com- 
mittee at least twice each year, once in tho^fall 
and again in the spring. 

c. 'Contacts with Recruiters- -Company fe- 
'cndters visiting the cainpuses to recruit engifteer- 
, ing technology graduates occasionally present their 

varioiis ne^^ .'in terms of specific skills and 
culpabilities that they desire in technicians. Ihis 
type'dialog between our faculty or placemwit 
offices occurs more frequently and is more benefi- 
cial when the recruiter comes from the engineering 
or opeijitions department instead of the conpany*s 
personnel office. 

d. Contacts with Alumni- -Engineering tech- 
nology graduate vrtio have been woricing in indus- 
try fbr several years often return to "visit their 
old professors and see how the school has changed. 
Such alumi often take great pleasure in describ- 
ing the latest development in their conpany and 
the types of work in which they are engaged^ 
Occasionally, they offer specific suggestions 
concerning skills that should be tau^t or deleted. 

e. Throu^ Cooperative Education Programs-- 
CXn* Mechanical ET program provides cooperative 
education. TWo avenues of assessing industrial 
needs and' trends are possible here, one from the 
students and the other from the students* imnediate 
supervisor. Valuable feedback can be acquired 
through these channels. 

f. Other Means of Assessing Needs --Other 
means of assessii\g industry's need^ are through 
industrial manpower surveys , institutional person- 
nel assigned to maintain continue contact with 
the local ihdustry, formal and informal exchanges 
between school and industrial personnel at meet- 
ings of various professional societies, including 
meetings JLike this. 

B. TTi^ Needs of Industry and the Response of 
Two-Year Engineering Technology Programs 

Industry has two general needs to which 
year engineering technology programs are respond- 
ing. These two needsjare: (1) a continuing 
supply of good engineering technicians ; (2) Tech- 
nical training for employees and prospective 
en|)loyees. Let*s take a look at thesi two areas 
of need. 

(1) A Continuing Si4>ply of Good Engineering 
Technicians ^ Our two-year engineering technology 
programs are producing technicians which have 
been trained^ to satisfy the practical,, day-to-day 
production level, technical needs of industry. 



To accomplish this it has been necessary that stu- 
dents in these pr^graons be taught by faculty vibo 
are not a collection of Wi.D. *s having never gain- 
ed any practical experience, vho entered theclass- 
room^inroediately after graduate school. Instead 
they are taugjit and trained by faculty vtfw have 
accumulated years of experience in industry. At 
Midlands Technical College about 601 of the engi- 
neering technology faculty are registered pto- 
fessional engineers and as states previously, they 
have an average of, 12 years of practical experi- 
ence in and related to their areas of instruction. 
At MidlaiKJs we. have a coi?>le Ph.D. 's in our ET 
feculty. This is fine, but the important thing 
is that they have industrial work e;q)erience, also. 

I said that industry needs a continuing supply 
of good technicians. Well, just'viiat are good 
technicians? The word "technician" ha^ a broad 
application. Literally, it can be ai^lied to 
anyone who purports some skill in the technical 
details of a trade or profession. Therefore, a 
technici»i*s formal training and academic pre- 
paration can vary from an absence of a seccwidary 
education to a number of years of post -secondary 
education. However, many college level courses 
don't focus on arty particular area of technical 
expertise. So the accumulation of credit in a ^ 
number of such courses does not always relate to 
the skills and knowledge r^uired of a technician. 

Some employees become valuable senior techni- 
cians over a period of yeaxs sinply through job 
exjJerience, training and rising through the ranks., 
I will not deny that some o^ these aren't good 
technicians ind that industry doesn't valjLie them 
and make good use of them. , However, though such 
technicians may be coBppetent and highly skilled 
in a rather specialized area, just how readily 
they can shift and adapt to a different and re- 
lated area of technical service is often question- 
able. I believe good technicitos are not only 
conpetent but able to make such adjustments. They 
offer their industrial employe'rs this desired 
flexibility. Generally, this type flexibility is 
■ an intrinsic quality of graduates of two-year 
engineering tec^inology programs. 

Furthermore, good technicians are capable of 
more than following "cookbook" type performances. 
They hwe sufficient understanding of basic sci- 
entiticmrinciples and assunptions umerlying 
methods rrrocesses , and equipment being used so as 
to make reasonable jtidgements about the limits 
and ranges within which they, are applicable and' 
can properly function. A technician v4io has had 
no more than narrow, direct technical training to 
perform a conplicated job is much more likely to ' 
make a serious and perhaps costly mistake than 
one vrfiose technical training has been supported 
and reinforced by studies in technical and basic 
sciences and other non-technical areas. Thus, 
it follows that good engineering technicians will, 
in general, be those vrfiose academic preparations 
are comparable to those vrfiich can be found in our 
two-year engineering technology programs, parti- \ 
cularly those which have adopted ECPD's curricu- 
lum guidelines. These programs go beyond the 
typical industrial training programs by pnSducing 
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ti^dmicians whose training include courses in com- 
nunications, hunanities/social studies, mathema- . 
tics, i^sical sciences and technical sciences as 
well as mcare con?)rehensiye technical specialty 
courses. From these projmms ^jj^dustry receives 
technicians that have a brbader and more rounded 
educational background. They are more mobile in 
assignments and able to better cope with out-of- 
the-ordinary type. situations. 

In the past, staffing practices, which were 
inconji^CTit with specific job requireroraits , plus 
a tei^P^B^^ *Vindow dress" the credentials of 
technic^^Wfs contributed to an under utiliza- 
tion of r^^ervices of engineering technicians . 
Alsb. the lack of systematic, conprehensive pro- 
graiK to train engineering technicians on a 
natiaraAde basis, as our engineering technology 
scS(^5 of today, was responsible for little 
— l<:^r awareness and respect for the technician. 

Todsiy, however^ an increasing number of^^hf^^ 
ployers of technical personnel- such as engineers 
&d scientists are starting to recognize that. they 
have need for more ei^gineering technicians. One 
reason f^lj^this is that fnproyers are finding it 
necessary to engage iri mofe systematic staffing 
processes in order to comply wij^ federal regula- 
tions and protect themselves from possible charges 
of discrimination. Al 1 t^sts enployed in person- 
al selection processes must be proven to be job 
related, especially where a test exhibits an ad- 
V€frse i]i|)act in the eraployijpit of minorities. As' 
a result more employers are engaging in functional 
job analyses in which each job is broken into com- 
ponent, tasks and the tasks are scaled on data, 
people, things, basic verbal math and re^^oning 
requirements. - Such job analyses are calling for 
the employment of relatively less engineers and 
scientists and fpr more techniciains because em- 
ployers are increasingly recognizing that engineer- 
ing technicians can perform many different, valu- 
able functions. 





Some of thiBse-^fi^jp^ons , to name a few, are 
drafting; checking en^neering calculations; 

utine de^gn work to be checked by an engineer 
oiVtechnoIdgist; operation of complex and delicate 
instruments; con^niter progranming ; assistance in 
preparation o^ coinxiter input data and analysis 
and application of output data; technical surveys; 
cost estimating; testing materials and components; 
technical sales; inspection; special maintenance; 
and supervision. 

As a result of eirploying technicians from two- 
year engineering technology programs, industry is 
reaping a mmber of benefits. What are some of 
||se? 

a. Economical benefits- -Realized by employ- 
ing the lower salaried technician^to perfom tech- 
nician level work instead of an engineer. 

b. Greater job satisfaction for engineers- - 
Resulting from engineers being given more challeng- 
ing and responsible assignments vrfiile para- * 
professional tasks are haidled by the technician. % 
In practice, this helps to increase the self 
esteem of the engineer and contributes to his pro- 
fessional standing. Younger engineers, particular- 



ly those recently out of school, can be given 
assignmenis more Commensurate with their training 
and, thus, not become so easily disillusioned with 
their work. ♦ 

c. Less turnover of engineers- -Improved^ 
satisfaction with job assignments contributes to 
increased periods of employment. This in turn 
provides for less confusion, delays and readjust- 
ments in meeting variou% project conmitments. 

d. Greater productivity- -When technical 
personnel are engaged in work that is more com- 
patible to their capabilitifs and expectations, 
resulting in greater, job satisfaction and less ^ 
turnover of personnel, productivity increases 3nfM§ 
further promotes the economy of operations. 

e. Assistance in the process of staffing 
with technicians- -Hiere are several wdys that in- 
dustry is benefiting in the very process of- employ- 
ing ^gineering technicians, liie staffing process 
.involvcis recruiting, selection, placement, orien- 
tation, and consideration of affirmative action 
goals in some cases. Our training programs pro- 
duce groups of technicians. The jobs of indus- 
trial recruiters are greatly facilitated by their 
being able to visit our canpuses and quickly in- ^ 
tendew a nuirfjer of qualified technicians. At 
this point the selection process is often reduced 
to the point of simply choosing those who see»--to 
be the best matches for the individuals and the 
cOnpany. ?he practical nature of our training, 
especially our co-op programs, simplify and ease 
orientation of the graduate and placement within 
conpanies. We have not been negligent concerning 
industry's need for minorities. Many of you know 
*that engineering and technology educators have 
sought and are continuing to seek and produce 
technicians from segments of our society in which 
people have h€en socially and economically depriv- 
ed, and on whom past employment practices have not 
always been equitable. A number of special re- 
cruiting and special services programs are being 
used to attract and help keep minority students 
within our4>rograms. 

f. Managerial and supervisory personnel -- 
Employers quickrf^recognize that our engineering 
technicians with their technical skills and know- 
ledge combined with a good selection of general 
education courses, such as comnunications and 
human relations, are prime candidates to t^e on 
supervisory responsibilities. Managemesht and 
supervisory development courses added to our basic 
engineering technology curricula, through course 
options or continuing education courses, help to ^ 
ftirther prepare i^ur graduates to assume such ^ 
responsibilities. N^nagers and supervisors with 
technical backgrounds seem to be highly valued 

in industry. ^ 

(2) Technical Training for Employees and 
Prospective Employees . Technical training for • 
existing employees and in some cases for prospec- 
tive employees is the secdKi genera-l are^n which 
two-year Engineering technology programs ar^jre- 
sponding to needs of industry. Some of thef 
current training opportunities offered ar 

a. For conpany developed technicians to enroll 
in evening engineering technology courses and pro- 
grams to further develop and refine their capabi- 
lities, and to formalize their education through 
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credit courses. Lack of a college degree can pre- 
sent a barrier to certain levels of promotion. 
Therefore, sych educational opportuni^s ^re of 
much value to many employees. 

b. Continuing education is in^wrtant for de- 
gree holding engineers and technicians. Future job 
dpportimities, such as a place in super^Mpn, gen- 
erally make continued education essentiayChanges 
in technology, new processes and equipmeitt or 
changes in assignnent and responsibilities demand 
further education for the technician and other em-, 
ployeaf. The advent of the new international metric 
(SI) system of raeasinre, for example, calls for, a 
general education of the part -of all; however, fur- 
ther education about standard practices to be adopt- 
ed for each area of industry must be taught to 
millicms of eiJDloyees. 

c. At tne request ot industry many of our 
courses of all types, credit and non^credit, are 
'being tau^t off-campus in more convenient loca- 
tions for employees, often within th^ plant. 
Registration and text materials are made available 
at the class site. This kind of service en- - 
courages more employees to increase their know- 
ledge and skills in; areas \rf)ere conpany super- 
visors have identified educational needs. 

d. Sometime»one or md^|^ specialized courses 
or peiliaps entire nnrricula are developed to meer 
the specific educational needs of the eTH)loyees 

or prospective -enployees of a company. In*South 
Carolina we denote such educational services as 
"spiecial schools". Often special schools ^re 
COTiducted for a new industry vAich oinr State 
Development Board has attracted to South Carolina. 
While a new plant is being set and geared for 
production a specif school may be provided to 
develop a pool of manpower which can respond to 
the technical needs of that conpany. One of the 
most extensive such programs vrfiich we experienced 
»at ^fidlands Technical College was one which 
trained operators and health physic technicians 
for a multi-million dollar nuclears^uel reprocess- 
ing f^ility. This particular special school, 
offered over a period of three years, consisted of 
a 101 credit-hour, two-year curricultm which 
culminat,ed m an associate degree in Nuclear 
, Engineering lechnology. The engineering tejAnology 
divisions of three different TEG ^rfKX)ls partici- 
pated in this school. This speciaXschool became * 
the forerunner of the regular Nuclear program we 
presently offer at Nfidlands. Special Schools 
have probably been one of the biggest benefits 

to our newer industries in South Carolina. 
< ( 

C. Trends Expected in IV^-Year Engineer ing Tech- 
nology Programs 

f In response to future needs oS industry ind 
society plus changes occurring in the field of 
higher education, certain trends may be expected 
in two-year engineering technology programs. let*s 
identi^ a»d look at soiqe of these. 
» 

- ^ (1) TVo-Year ET Program^ will Become More 
Established. TVro-year Engineering Technology pro- 
grams will generally become more establish^, ,re* * 
cognized, and ap|xreciated by society and imiustry. 
In the technical manpower spectrum two-year engi- 
neering technology graduates are filling 'a real 
need in industry and«ther6 seems to be little or 



no "identification" problei^^liiriiafges of dupli- 
cation. 

Our society, our nation, and our world are 
continuously becoming more dependent on technology 
to develop, improve, and maintain oinr standards 
of living. Maintaining and iin)roving these 
standards in an acceptable environment will be a 
tremendoMS challenge in view of the shortages we 
face and' will ©ncounter in food, resources » and 
energ)^. As. a result the avoidance of major 
catastrophies and perhaps even the survival of ^ ( 
man wilX bectwie increasingly dependent on mart's 
technological capabilities. Good technicians 
from our two-year engineer technology programs 
^11 be important members of our technological' 
teams and, thus, will play prominent roles in 
melping to meet these challenges i^ch ccmfront 
/man. Thiis rteed for such technicians will. help 
to confiim that two-year engineering technology 
programs be maintained and strengthened. ^ 

Another factor \Aich will help to further 
establish two-year engineering tiechnology programs 
is the need for American industries to economize 
by using technicians insteadof engineers lAere- • 
ever pCJssible. Other associatred benefits men- 
tioned previously will contribute to lowering 
costs. Conpetixion that our industries are facing 
from foreign based industry in both doiftestic and 
foreign markets will ccmtinue to enphasize thP 
need for cost savings in every possible way.' ^ 
t 

(2) Hi^ Cost/Low 'Benefit ET Programs Will 
Be Dropped . Being a part ot post -secondary edu- 
cation two-year Engineering Technology programs ^ 
will be caught in the economic squeeze that has 
already begun and will continue to confront 
higher education. As a result greater account- 
ability for expenditures will be required. Tech- 
nical education is expensive education compared 
to most other types of education and you can be 
^ assured that its programs will not escape the 
scrutiny of educational administrators, legisla- . 
tors, and tax ijayers, Cost/Benefit Analyses may 
-be required of each program in the pi^gcess of 
justifying the expenditures of tax payer's dollars. 
Programs vrfiich are found to have a relatively 
high costA>enefit rating will probably be dropped. 
New programs will continue to emerg^ in special- 
ized areas but will endure only where really need- 
ed and supported by industry. 

*(3) ^Continued Ryruiting of Minorities and 
Consideration of the Handicapped . In order to 
conform to current and future jfederal employment 
regulations, industry and schdps of higher edu- 
cation will continue to call for minorities. 
AddeQ attention and consideration is being given 
to the handicapped, also, in both education and 
employment. 

'Hie demand for minorities will continue to 
be especially acute amon^ technical personnel. 
Although programs in engineering and technology 
have made efforts to attract, retain, and gra- 
duate more of the minorities, we still have a 
long way to go. 
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(4) Practicality and Hands -On Training To 
gaaain the Basic Characteristic of Technician 
Education. IMs is the feature of engineering 
technology education that makes its graduates 
attractive to industry. Departure froilr this basic 
philosophy will create a gap v*iich will be and 
mist be filled by others because industry mist 
have these kinds of technicians. 

(5) Application of Educational Technology 
Will Incr^e . Non-traditiwial methods of in- 
stnictiOTi are being applied in engiijpering tech- 
nology education- -principally in the area of in- 
dividualized and self-paced instruction. These 

. methods and the technology which supports th^ 
offer needed flexibility and^^doiny to both ^ " 
students and institutions, erogcially in areas 
where programs or classes witn small enrollment 
must be acconinodated. I believe such applications 
will increase in two-year engineering technology 
programs. 

(6) Concerning Professional Registration. 
This is a big issue for technolQgists who gra- 
duate from four-year engineering technology pro- 
grams. I believe there are problems ahead for 
those vho would deny P. E. registration to indi- 
viduals i4io can pass legitimate tests (see Article 
•The Perils Ahead for Professional Certification" 
by Dwiaia E. Marlowe, ASHE Executive Director, 

I Page 336, •Engineering Education, February, 1977). 
However, for the aigineering technJiian, I bfelieve 
other owrtification such as that offered by ICET 
(Institute for Certification of Engineering 
Technicians) is more appropriate and will continue 
to be accepted. I don*t know about the iaws in 
other states,. but in Sotrth Carolina graduates of 
our Civil Engineering Technology Surveving Program 
can become registered land surveyors after ac- 
quiring four years of acceptable experience in 
land surveying. • * n 

(7) More En^hasis In Off- Campus Courses. 
Declining enrollinents and rising costs will spur 
on coitf)etition for greater shares of the educa- 
tional, tax dollar. In an effort to maintain 

or increase FTE more courses will be taugh^ in 
non- traditional locations in order to attract 
new students. 

D. Conclusion 



hands-on training remains the basic characteris- 
tics of these programs. These programs wiil have 
to compete vigorously for educational funds but 
the programs that are really responding to indus- 
try's needs will survive and should become more 
established. ' 



Two-year engirfeering technology programs are 
providing ijifwrtant services to industry. Their 
graduates provide a continuing supply of well- * 
trained technicians which are very responsive 
to *today*s technical manpower needs, particularly 
with staffing processes becoming more systematic 
and requiring functional job analyses. Industry 
is benefiting, also, by the technical training 
that two-y^r engineering teohnoldgy programs 
are providing for its eraployfes. This includes 
continuing education, formal education geared to 
degree attainment, off -campus and in-plant 
courses, and special schools to help provide 
technical manpower needs for new plants and pro- ' 
cesses. Within the field of higher education the 
future for two-year engineering technology pro- 
grams looks good, Jwt only as long as practical. 
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^ ^ This session, E^loyer Planning, Organlzstlon, 
^and Hanageaent of a Cooperative Educstiim Program, 
has been planned with the Interests and concerns 
.of the eaployera^in alnd. CIo-op employers with 
different types of programs are discussing the 
various aspects of industry programs . The .over- 
all aim of fchls session Is to^provlde .a wid^. 
variety of Information to generate group dl^pusslon 
ajad p^tlclpajtlon. 

Goals: Short and Long Range "Planning Is 
being presented by an employer who recently com- 
pleted s comprehensive planning for s co-op program 
to Include 120 engineering students from 12 co-o^ 
engineering schools. Current; partlclpstlon Is 60 
students. , The kind of decision making process Is 
discussed with emphasis on corporste support. 
Centraa monitoring of all aspects of the program 
Is 8 necessary component of this program. The 
university co-op programs considered and some guide- 
lines for selection of co-op schools Is s psrt of 
this presentation. 

Managing Co-op Human Resources Is being pre- 
sented by^ an employer %rlth over ten years of co-op 
experience. The budget- for^ co-op salaries and 
description of tuition grants are featured topics 
with uiUque asf>ects. Co-op students sre schedulefl 
at different plants located In different ststes 
and the sched^e and management aspects of this 
type of program erb discussed. 



SESSION 2.3 

EMPLOYER PLANNING. ORGANIZATION. 
AND MANAGEMENT OF A COOPEMTIVE 

EDUCATION PROGRAM 

Or* MartlM JoImism *^ 
DirMtor, Cooparathra Eduoation 
Viroinla pofytaohnis Institute and 8t«ta Uniwrsity 
■iMksburg, Vlrolnla ' 

The Role of the Supervisor Is being discussed 
by an engineer, who directly supervises several 
co-op students. Presented Is the rstlonale for 
hiring co-op students, jthe goals set for their 
training and development, and the students* 
reactions to supervision. Th^ time involved for 
supervision, and the process of Ini^rstlng the 
students into the system Is dlscufSed. A p^rt 
' of this pr€sent«lon Is s discussion of the need 
for commitment to the program by both the employer 
and the university. This presMtatlon emphasizes 
the importance of supervision. » 

The Lsbor and Management Relations P^blems 
topic takes a look In some depth at the labor and \ 
management relations problems and practices In . 
cooperstlve education In a large corporstlon. This 
con^any, one 6f Fortune's top thirty, has hsd s 
successful cooperative education program for over 
fifty years. Seversl of the company's partici- 
pating divisions' salaried ei^loyees, including 
engineers and technical personnel, sre represented 
by unions. During this presentstlon, the manager 
of this comply 's cooperstlve educstlon program 
Is 'discussing their program with Its hlstorlcsl 
bsciground and today's present statu^^ However, 
the principal emphasis Is plsced on the sctual 
labor and man4gement relations prsctlces and a 
discussion on the management of several key 
problems. 




Martha J. Johnson Is Director of Cooperative 
Education at Vlrginls Polytechnic Institute snd 
'State tJnlversity where she received s doctorate 
degree In educational administration in 1973. 
Dr. Jojinaon has s B.S., degiree in English and 
foreign languages from Western Kentucky Stste 
Unlver&lty, and s M.S. in English from Radford 
College. She ha? published short stories and 
poetry and authored sn srtlcle,^"Note of a 
Ppssible Source fo^ 'Who'? Afrsld of virRlals 
Woolf?"' . . 

Dr. Johnson has had five years teaching < 
experience In high school and college, and has 
taught English, French, Journalism, and English 
composition. She haa speno the past four'yesrs 
iH^Gooperatlve Education af Tech and has served 
as a consultant fpr New River CoiMunlty- College » 
George Mason University, Western Kentucky State . 
University, and the U. S. Office. of Educstlsn. 
She has also served aa Director for the Mld- 
Atlantlc Center for Cooperative Educ||;tlon. 
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MAMAGIMG 
CO-OP NUMAN RESOURCES 



TlioiBM V* O^RsIIIy 

Dirsetof Salary Administration and Raorulting 

AlMx Corparation 

liaiiyarf[.«anrYaric 

» 

4 



Although tbe subject 6t mj talk today is 
ssnagtng Cooperative Husan Resources, my renarks 
vlll directed to the day to day operations of 
the Pliroisraa vithout, say consideration for the 
plarnittig that's inrolTSd, for long range goals 
prerlousXy discussed* To set the stage let as 

' glTe you a lit\le tit of hackp^vnd about Abex. 
Vs*re a aaaufaeturing Coapany vith forty plants- 
scattered around the coiaotry** Ve hare additional 
i2paratiOQS outside the United States but these . 
don't play any part in owr >rurrent discussions 

' Ofr the Coop^^«r«s. ^ ^ ' 

^or purposes of the Coop Prqgram, ve*re* in 
thz*ee basic aaoufacturincJ lines* We're in aachine 
shop operations* foundry and casting operations 
and processing operations ^ 

Although v^s sre a large aanufacturing Coapany» 
our needs are not great and. at the present tiae 
ve hSTS^ only about ^ dosen engij^ers in the Coop 
Frograa* ^ 

^ f 

Vhile ve hii^e studAits for the Arogran, ve 
generally do not look for the top of the lii^e as 
far as grades'^are concamed. One of the problens 
in so doing is that ve*re in caqpetition vith 
aaay of the other larger cosqpanies that have auch 
' broader prograas than ve hare and are viUing to 
pay hl^kcir salaries then ve are to get the calibre 
of person that they are looking for* ^ 

Our eyperieac^ vith the 'Coop Prograa and vith 
. our fozaer recruiting prograa have shown us that' 

a great balk of th^ studaats are not in ithe top 
,.of tl)e grada bat soaaiMre dovn in the aiddle* 
Our raaaototng is slaiiar toHhat of the Internal 
Rsreoaa Serrice in their aetbod of^taacing* Brery- 
one vonders alM|t^thoae people vho aake a aillion 
dollars a yWV^ff^ ^ taxes but thelHS isn't ^ 
really too codo^IBI vith thea because there's 
so f «v pf thea* "they're aore conceriied about the 
aiddle class grc^ because '(his is vbere the bulk 
of the ta^ aooey coapr from. We feel it's the 
saae vith the Coop students » the bulk of the 
studsDta are in a **aiddle class group*^. 

We generally accept anyone into our progrsm 
«lM^q:aalifies to stay in the prograa aponsored by 
the school* In placing a Coop on an assigoaent^ 
ve hare a philoai^ of biroad blksed training, that 
is* ve'^vill place a student in the aachliie shop * 



enrironBeat for tvo terns » then tvo terms in a 
casting operation and tvo nore terms in '^he pro- 
cessing operation* If there are anymore vork 
terms avsllable » he jft she nay even spend time 
in our Corporate Research ^facility vhich has a 
Metallurgical Research, industrial Engineering J 
Research and Mec^^nical Engineering Research* 

As you may have noticed, ve talk about 
students returning to vork regularly. We don't * 
va^ a student for one' or tvo terms . We vant^ to 
cultivate the student "So^ thai upon^'graduation he 
villh^t to vork for us.. We do not extract any 
connitaent fron the student to stay vith us. 
Rather, ve feel that it is in^taibent upon us to 
provide the right kind of atmosphere and challenge 
so that the student is eager to return. In short* 
ve hare to impress him that Abex is a good Cei^any 
in vhich to vork for the foreseeable future* In 
this regard, the sequence of terms and assign- ' 
mentis is flexible .so as to meet the needs of the 
students * 



klil^^f 



The kinfi of vork a student gets is not speci- 
fically formulated for him as a Coop* He is 
given the day to day assignments and projects 
vhich keepjis in business* He^s living and vork- 
ing in the real vorld vith the adv^uxtage of get- 
ting Vork assignments vhich are sliglttly ahead of 
his apparent ability. We do this intentionally 
so as to stretch hia and stimulate his interest. 

' Our aim obviously is to give the student an *H ' 
opportunity'and exposuz^ in several areas so that 
he vill'l^ve better insight into vhat he vants to 
do if he is sosevfaat undecided. If a student 
feels that he vants to limit hipself to a certain 
area such as machine shop, ve'll try and satisfy 
his vishes* However i the student must have a 
bona fide reason for vanting to stay in the pro- 
grsa at a piurticular location. If he ffela for 
travel reasons he'd rather stay at pne location, 
that to us is not sufficient reason and ve vill 
accoaaodat^ him at th^t location only if It's 
convenient to*o«r schedule. ^ 

tfpon completion of a vork term, ve ask each 
student to ^ccBplete a report on his assighment* 
The report tells us vhat he did in the vay of 
activities, vhat he got out of the asslgnmeist 
and does he have any suggestions for improving * 
the Codp Program itself. Since these reports are 
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confldtetial)vl(h the Personnel Department, ve aak 
the Bttidentfl to be m candid as pOBSlble and ve do 
find that they are ohJectiTe and critical but In , 
a cooBtructlTe aanner/ This helps us tracli the 
plants that prorlde aeanlngful assl^nnents and 
singles out those plants thAt are not providing . 
the 'business background needed to enhance and ^ 
stloulate the students education. n 



Ve hare found the real heart of a successful 
Coop Progr aa Is In budgeting the stvu^ta^ When 
ve first began the ProgrW about ten years ago 
It vas adtaiinlstered out of Headquarters b\|t the 
budgetary operation vas taken care of by the 
Dl^lsiwis, that Is, ve vent out and hired thfe 
Coops based on the needs si^plled to us by our 
PlTlaions. .They then had to put\up tthe money to 
peytftj-arles* and related expenses^ During good. 
tlaiKthls vorked veil, hovever, ^en a Division 
ran &to^ci|e production problaou or econcBilc 
downturn, they called off their Coop Program.' 
In Bone instances this left students high and dry. 
vThey mapr have spent tvo or three terms vith that 
Dlvl8l(» and vere plaimlng'to retur^ to that* 
Divlslcm bxzt.nov did not have the opportxinlty. 
Because ve had no finances in Head(iuarters, ve 
^ • did not have the opportunity to shift the . student 
^ to another operattoa unless anotlfer' operatlbn vas 
looking for a Coop student vith that discipline 
at that time. ^ ^ 

To alleviate this problem, ve began ^o budget 
Coop students into the Headquarter 's payrofi. based 
on the need as ve sav them vithln a Division. * 
It's also amazing to see hov once this 1^ accom- 
plished a Division's needs chang^. A Division 
formerly that required perhaps C>n^ one student 
- every other term all of a sudde^ needed a re.- 
placement for that student so that they had 
coverage all year roimd. 

The Program runs much more smoothly vhen the 
dollars are controlled from a central aource and 
the students allocated on a need basis as seen by 
Headquarters. We generally have very little / 
difficulty placing students. 
' " ^ ' >^ 

There are some things that you must vatch 
for and avoid. Vh^ a^ operation has the oppor- 
tunity to utilize a student at no cost to them- 
selves sonetimes they utilize the students In 
elerical functions r^her than giving the student 
exposure in the field in vhich his major education 
lies. This has happened to us vhen the Program 
first got undeznray but ve have successfully «• 
eliminated this in most instances simply by tell- 
ing the plants that if they continue to do this 
they von' t get anymore Coop students. It's sur- 
, prising that the pover that the dollar yields 
in cases such as this* 

The Pfogram is gesured to benefit the student 
in several respects. The first and major item 
of course, is salary. We try to maintain a 
competitive salary st^^upture and ve oentinue tg^ 
^ Update our salaries on an annual basis or sooner 
as needed. 



We also provide transportation expenses for , 
the students from the school to the place of 
assignment. We found jthat this is a big assis- 
tance. ^ 

Upon reaching an assignment location, the 
personnel have edready been gearedjup for the 
arrival of the student and have begun to find 
accooBtodatlons for the student. The students 
generally go back to plants that have bad Coo^s 
in the past and as such ^ the personnel at the 
plant are familiar vith the needs -of the students 
and generally knov the kinds of facilities to 
lo^ for. This helps in reducing the amo\mt of 
dovntlme ve have vhlle a student is trying to 'get 
himself situated in housing. If there is a delay 
ve put the student in a motel for several days at 
our expense.^ At this time he is given an expense 
report to itemize his travel costs from school to 
the assignment. 

Another feature ve have relates to our 
benefit program. Permanent full-time employees 
are on a probationary period for the first three 
months of employment and upon the first day of 
the fourth month they then become eligible to 
p^icipate in the benefit progi;am. 

Coop students too, sire on a probation6Li*y 
period during their first three months and on 
the first day of their fourth month they )ieccme 
eligible>^;ror a group of the benefits outlined in 
the Personnel Hflaidbook. When they cease employ- 
ment and return "to school all benefits cease as 
of the day they last vorked. Upon return to 
vork benefits resume on the first vork day of 
their nev assignment. We don't provide all 
benefits, vacations obviously aren't included.' 
The major ones such as hospital, surgical, medical 
coverage, dental coverage, life insurance, s^ilary 
continuance are provided. Again, all of these 
are provided at no cost the same as, vith regular 
full-time employees . These benefits are explained • 
in a special insert to the Personnel Handbook 
addressed to U.S. Coop Students* 

Another feature that ve have for the student^ 
is a tuition grant prograa vhich ve have estab- 
lished in several schools. Basically the grant 
states simply that upon completion of the second 
term df 'satisfactory ,employment each student vill 
be entitled to receive a grant of $250 each year. 
For each continuing yeeur the student must satis- 
factorily complete an additional acceptable assign- 
ment to'^aintaln' eligibility. , 

About three ^eks before the- anticipated end 
of a vork term ve send the student a form asking 
him to ccmfirm his last day of vork. At that 
time ve also ask him to complete the Student 
Work Report referred to 6arly. We reiterate t^e 
need for a candid but objective commentary along 
vith the confidentiality of the Report. Vfe also 
vant to knov the approximate .date that he vill 
next be available for vork. We give the student 
an expense formto be completed and retiumed 
aft^r he is baftk at school. 
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In anticipating the atudent's return, ve 
tell hla what his next term's salary rtll he and 
, vhere he vlll be assigned. 

During his senior year, ve yill make contact 
with the student on several occallons. We vlll 
also inquire about his future, let him knov ve 
have a Job for^^lw, vhere It vlll be and the* 
salary to beX|»ldv^e suggest that he do sone 
csKpuB intervievlng tb^.get a feel for vhat's 
available in the market. If he decides to cone 
vlth us, ve irtll grant him seniority back to' the 
first day of hW first vork period. This doesn't 
^, sound like much except that possibly four years 
al«ht have elapsed since that time. For retire^ 
^ sent purposes he has four years service, for 
vacatlai he has four years vlth the fifth year 
being the cutoff for- three veeks vacation. On 
the first day of his permanent employment, he 
goes into the Profit Sharing and Savings Plan 
yby-passing the valting period. 

Throughout my talk I've used the masciaine 
•gender because it makes writing and speaking 
easier, hovever, our Progwa is geared for females 
as veil. ^ We currently have three women vho are 
majoring in Industrial Biglneering. neither one 
^ coBtplated more » than two vork terms so Iftiey 
haven't started on rotation. One individual id 
working in our Corporate Research facility that 
provides staff assistance to the Divisions ais 
requested. As a result this student has had 
an opportunity to travel and get exposure to our 
different product lines. Heedless to say the 
experience was not only veil received but re- 
warding. She had spent ^proximately a week in 
a steel foundry and has requested seme future 
assignments in the foundry. For you people vho 
are not familiar vlth foundries, they tend to be 
dirty, dusty, nolsey and generally unpleasant- 
places as far as vorklng conditions are concerned. 
Tet here is a^ student vho is seeking the oppor- 
tunity to vork in a foundry because of Exposure 
she has had through the Program. V 

Incidentally, for those of you vho might be 
concerned about female students traveling, I can 
tell you from our limited experience that there 
is no difference than when the males travel. 

One last laqwrtant feature, is the access of 
the student to the Coop Director. If at any time 
during the vork term the student* encounters any - 
difficulty at the plant, "he or ahe may call the 
Director for guidance and assistance. 

That is basicaOOy the way ve operate the 
^ Program. We have found It to be very successful, 
that's^ not to say that vie have ^(ffered every 
student a Job or that i 
offered a Job accepted 
offering a Job vould , 
nottic conditions vhlch thank 
frequent. Prom the students point of vlev, ve 
have found that they didn't llk^ the location 
of the permanent Job, they ver^fl^'t hkppy vlth 
the salary, they didn't like the kind of vork 
ve had available, etc. 




ent vho was 
ion for not 
.te^ by poor eco- 
y are not too 



Unfortunately, our records are not detailed 
enough to tell how many graduating Coops vere 
• offered Jobs and how mar^accepted. About 'the 
cmly information ve have^^lates to th^ percentage 
pf Coops hired and on board over the last s|x 
years. 'That percentage is 95 and ve feel very 
pleased vlth that retention rate. 

One specific example I can cite 'is the 
earliest student. ve have came into the program 
in 1969, started vorklng full time in 19T3 and 
today is a plant manager in a small steel foimdry. 
Admittedly, this is fast progress but there is no 
question that ^hls Coop time did vork to his bene- 
fit. 

Thank you for your attention. 




( 



THOMAS V. O'REILLY 



Tom assumed the responsibility for the 
Cooperative Education Program along with 
Recruiting three years ago. In addition, 
he ^ the Director of Salary Administration 
for the Corporation. He has held a variety 
of positions in Personnel since he started 
with Abex 22 years ago. 

Tom received his B.S. degree in Management 
from New York University at^ights and has 
credits towards his M.B.A at the same' 
school 
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THE SUPERVISOR'S RESPONSIBILITY TO A 
STUDENT AND TO HIS COMPANY 



R. H. Holiistar 

Saction Manager, Dsvtlopment Engineering 
WesCinghouse Electric Compeny 
SouMi Beeton, Virginia 



Soufh I 



Introducrtion 



Fran industry's point of view, a cooperative 
education program Xs an econcndcal vey to jecruit . 
potential enplcyes vihile reaping the benefit of 
advanced technical training at an attractive prioe. 
Fdr the supervisor, it's a challenge to channel 
the energy of a student into the mainstream of the 
Department's objectives . Creating an aff4naative 
enviroment euid recognizing the divergent points 
of view of a st u de nt euid a permanent aip^cye ^re^ 
Joeys to integrating a ooc^jerative' education 
p rogr a p i successfully into the industrial vrorld. 



*********** *^ 



Vtiy <3o oonpanies participate in a cooperative 
ecJucation program? Living }jf> to its ijnage/ 
industry takes a course of action that pronises a 
reasonable and predictable payoff. Oooperative 
educatic m is not cterity. A ccniany does not 
participate b eca u se it "feels good", ''looks good", 
or is what others think "socially right." 
Ocx3perative education is one of many ways to get 
a jdtr done. 

• Participating in a oooper a tive progr a m is a 
conscious, planned decision in v^iic^ the advantages 
aand disadvantages have been carefully considered. 
Certainly, a pemonen^ placement is less work and 
perhaps less (XHpIicated to adninister. But there 
are certain advantaiges, for a dof^paaty ttet are 
peailiar to a cooperative^ education program. 

First, it's an eoonomicedly attractive pack- 
ai^. Oo-op placements cost less in adninistrative 
tijne and expense than penaanent pl£K3an^nts. 
Bqploye benefit costs are reduced because the work 
periods of a student are not continucxis. And, for 
the most part, a caapany can get more for its 
money in specialixed, technical training. 

Maintainiil^ a positive image with the public 
is another big advantage for participating in a 
cooperative education program. Industry is very 
oonoemed with %tet people thii^.^ Ihe public 
tepres flnts potential oonsuoer^, enployes, lolQt3y~ 
ists, and stockholders. A oooperative program 
holds future benefits, especially if the school 
ranks as a major recruiting source for permanent 
enpXoynent. 



•For a sap^rTtiar, a oooperative arrangement • 
has distinct advant£iges. Students are nuch easier 
to adninister than permanent ecployes. A 
student's term of erployment is shorter, overall, 
and the scpervisor is dealing with career ooti- 
cems, benefits, and pay ^ spurts, rather than 
over an extended period df time. Re^x^nsibility 
for developnent is also reduced because of* the 
unjer ^ tood "transifence of the student's enploy- 
ment. Pay ranges remcdn fairly constant and are 
a function of a student's year in srfwol. 

Vftiile prescteening and screening are im-> 
portant, there are fewer eR¥>loyTnent risks with 
students. If a student is a marginal perform^, 
or vorse, he doesn't return. It's as siirple as 
tfiat. A marginal enploye's fluctuating perform- 
ance, however, can haunt an orgggiizatjon for a 
long time. Students genefally don't require a lot 
of extemad stimilation to get a job done. Iheir , 
motivation curve doesn't sean to level off as 
quiSdy as that of a pentanent enploye. 

A good arranganent of work and study periods 
prevents monotony from becoming ccjuimip laoe ✓""jT^X 
s tu de n t never tires of a job. fie peroeives it as 
alvays changing and different, because assign- 
ments vary and he changes. Students need to have 
plenty to do within -the franeswork of the depart- 
ment 's objectives. 

A supervisor doesn't have the same kind of 
motivation problems with students that he or she 
might encounter with a more experienced oiploye 
who has topped his sadary range and whose pro- 
motional opportunities are clearly limited with- 
out further education. A permanent enploye's 
vested interest is job seonrity , a student's is 



learning about the 



In an open, affirmative environment, a 
student-is a self-starter. He has a lot to prove 
to himself and bo others^ • For ^ome it's their 
first eatposure to industry. A student is eager to 
, learn his job, to perform it well and to relate 
'it to his studies. He tes a dianoa to see the 
relevance and application of his studies in actual 
work life. Co-op students rarely question the 
relevancy of an acadonic course; they understand 
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because they^ve seen it in acticn. 

Harking in "real-tiaffe^ alao aliows'the- stud- 
ent to test SGoe of his'feareer assmptions and 
4eciaions, it's a viJbrant time in the life of a 
student and can be very rewarding to nthoee who * 
woric %dth him. " 



An open envirorinent alloum a studetrt to ex- 
plore, hut it also allows the organization to 
reap the full benefits of eqploying a student. A 
wperviaar can't eoqpect in-deptti experience, but 
he can eoqpect enthusiaan and a strtsng desire to 
learn. Etathusiaan ^eads throughout a depart- 
ment. Students ask a lot of qi«stions aitd 
challenge the tried-and-true nethods known so 
weU. Students can, and do, contribute to an 
organizatidn. it?s infxirtant that they, as well 
as the persanent enployes, have a healthy urrfer^ 
staiding of hew eadi is critical to ttie depart- 
nent's realizing its objectives. After all, a 
rtudent wouldn't be there if there wasn't a jdb 
that had to be ±x^. . 

Students tend ta> set a paoe for th&melves 
and for t±oee arcxand them. If a stlrfaJtsinoerely 
believes his job is ijitXDrtant, that there's no 
one else to do it, and that, the entire project 
depends on his doing his part, tiien he'll push to 
do the best job he can. The key to notivaSng a 
student is to treat him the same as everyone else.^ 
If he's treated as a tenporary aplqye with litUe 
or no knowledge, then he's goii^ toVjearforro 
accordingly, ftit nake him part of the tearo, and 
he'U soon be your relief pitcher. Even fran the 
beginning, a student should not be treated 
differenUy. Applications rtoild be scrutinized 
tii tii the sane criteria as those of a pemanart 
placement. Itons such as work history, enploy- 
ment, outside interests, ete., diould be con- 
sidered. 

After selecting the best appUcations, a 

ooBpany should invite candidates to the Plant for 
an interview— all expenses paid, if possible. 
Biis enooimter allows tiie dupervisor and the 
personnel departroent to evaluate the credentials 
and suitability of a student. It also gives the 
student an ORnrturtity to natch his interests and 
abilities with those of the organization. This 
interview should include an overview of the 
oonpany, the plant and the oonnonity; a review of 
the department's objectives; a plant tour; and a 
detailed ejq)lanation of the- product and nanu- 
facturing processes. Most ijtportantly, get to 
knew the student. Identify his interests and oon- 
oemd, and nake him feel at ease. 

student should also have the opportunity 
to meet other enployes in the depart3rent and to^ 
talk with thero privately about anythir^ that in- 
terests or oonoems him. By the end of the inter- 
view, the student should have a clear idea of t^ 
nature of the organization, the departmnt, and the 
enployes, and he should perceive the part he would 
play in that situation. 



After an offer is tendered and accepted, the 
first day on the job is the student's nert crit- 
ical step. A good technique for a supervisor to i 
integrate the student into the nainstreeci of the 
.d^artnent is to assign him to a project. He 
should work directly with a professional etplbye 
assigned to tiiat project and understand his 
^»cific re^xansihilities. If everyone in the 
section is fully loaded Jwitii severed projects, 
don't expect any less of a student. In the work 
world, a person has to learn to oope with ncre 
than one thing at a tins. 

» 

A student should have a variety of projects 
' that are ocninensurate with his arvy^mji^ back- 
- ground. Challenging projects* along with the 
routine will keep a student:'s interest peaked. 
Everyone associated witii a specific project 
should knew its abjective, its cost, its tineline, 
and its potential savings to the organization. 
If they don't Jaw these things, they don't have 
a full appreciation for their work and should not 
be inN^lved. 

It's a challenge for the si^iervisor to in-* 
tegrate the student into the dei - ai Liua iL wjiile 
realizing that his needs are different. The 
a^Jervisor is trying to help the student beocroe 
a "professional." Give him as nuch re^jonsibil- 
ity as possible, as quickly as possible. Help 
the student learn to naneige his time and to 
establish priorities. Through the judicious 
assigrment of projects, the supervisor can develop 
a good, 're^x3nsible attitude in the statent and 
help him ap|3ly his technical knowledge f of^the 
benefit of the organization. 

A student wants to do a good job, but he is 
also examining his own motives and annbitions. 
&itranoe and exit 'interviews can be very helpful 
in clarifying where the student is and in identi- 
fying what he wants oortpared to the organization's 
needs. This interchange also gives the supervisor 
valuable feedback on his part of the organization 
as perceived frqn a different perspec t ive. 

There is no question that students require 
nore time. They ask more questions, challenge 
more procedures and regularly lea^ and return. 
, In addition, they frequently need special coun- 
seling on personal and professional matters. An 
organization, especiadly a supervisor, ^as to be 
open and ready for a student. ^ ^ 




of the strongest allies for a supervisor 
is his ocnpany's personnel departjrent. Recruit 
ment and screening is the fxonctional re^xwisi- 
bility qf personnel and "can be expanded to include 
a cooperative education -program. Personnel can 
maintain a vcrking relationship with the studejit's- 
sdwol and keep abreast of the changing of 
the organization and how they are being fulfilled 
by the school. 

Schools', on the other hand, need to recognize 
the prcigmatic perspective of industry. Cooperative 
education is not charity — it's a way to get a 
30b done. Screening by school administrators 
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ttet d 9tuteit's dBBiras BBteb..^ needs 
of a oGifMy. If tills is not da^, the xeiaEl&n- * 



ship bwtU M n the student ond the ocnc>any 
prq^octiw one. 



not a 



Sctools should take the initiative in student 
pla o fw p nt and not keep ojuwniee guessing. If a 
student is to have a healthy work eoqperlenoe ani 
if the ocspony is to oet its job done, the school 
■ust assune responsibility for the qualitative 
and quantitative aspects of cbopecative educat4pn. 



ROBERT H. HOLLISTER 




R. H. Ho]fn.8ter is Developaent Engineering Manager 
with the Ssall Pover Transformer Division of the 
Vestingho\2Se Electric Corporation. He is respon- 
sible for the electrical and aechanical design and 
materials developaent of 500 kva through 10 atva 
small pover transformers. 

ifr. Hollister joined Westinghouse in 1953 as a de- 
sign engineer at the Transformer Division in Sharon, 
-Pennsylvania. He has been involved in "commercial 
applications of rectangular and circular core-fora 
liquid-filled transformers » and has also worked 
with dry-type transformers through 3750 kva. He 
has held -a number of management and engineering 
positions prior to his appointment at the Small 
Power Transformer Division in South Boston, 
Virginia In 1968. 

Mr. Hollister holds a BEE in Electrical Engineering 
from the University of Louisville^ He 'is a me^er 
of the IEEE in which he has served on several 
cosmlttees, working groups and is an Alternate 
ANSI C57.12.1. He has authored several technical 
papers and holdf several patents. 
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LABOR AND MANAGEMENT RELATIONS 

PROBLEMS 



Jack D. Imr 

M«ii«a«r, Tschnical Proflrams 
Coll«g« Relations 
RCA, Inoorporatad 
Cliarry HiH. Naw Jarsay 



Although my topic for this segment of the panel 
which is titled - "Labor and Management Relations 
Problems" has a negative pormotatibn, it is my hope 
that after this presentation that we all wi1^ share 
an even more positive view of cooperative education 
Just as wy Coii|>any does. RCA has had a long and 
successful association w^th Cooperative Education. 
As a matter of fact. Cooperative Education at RCA ' 
has been going on for over fifty years — the exact 
date Is not known, but we do know that according 
to Orexel University's records, they supplied us 
with a student by the name of N. F. Murphy, who was 
an EE and started to work in our Camden facility in 
1923, As of September 1977, that f^ne institution 
has supplied us with nearly 800 cooperative educa- 
tion students over these many years. ^ 

In order tp ^t into our subject matter, I think it 
is important to 'give you a background of our Co- 
operative Education Program and its current status. 
The following are basic statistics which would be 
representattve for a year's experience with co- 
oping. "•^—-.^ 

. Average about 100 students 

. Ten to twelve divisions participating, some 
with multi-discipline requirements. . 

. Fifteen to twenty colleges or institutions 
soureing our program. We select from ac- 
credited colleges - 4-year and 5-year only 
curriculums. 

. Technical co-ops being assigned In EE, ME and 
Computer Science. 

. NonT technical co-ops working toward degrees 
in Accounting, Business Administration, 
Marketing, Materials and IndustriaV.Relation^^^ 

Co-op selection is achieved based on a variety of 
criteria, with the goal of selecting those who ap- 
pear to have potential for a successful career in , 
the^r field. We typically Interview students at 
the^ facility with the cognizant management and 
local employment professionals making the selection 
'^iec^sion. Based on the relationships that we enjoy . 
with certain schools and management, the decision 
to hire is sometimes delegated to College Relations, 
basically eliminating th^ interview process. In- 
cidentally, we have had fine success with this 
method, which we attribute to Co-op Coordinators 
excellent referrals. 



The cost of co-ops is primarily borne by the 
Major Operating Units, a< they pay for salaries 
and related expenses. Corporate Staff ^rves as 
'the coordinating function. 
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Co-op assignments are made by the locations, and 
they normally are able to provide interesting and 
meaningful assignments which relate as closely as 
possible to the student's course of study and in- 
dividual interest. 

Prefeiybly co-ops are assigned in pairs - one work- 
ing in industry, while the other is in college. 
The length of our assignments vary as we try to 
remain flexible and work with the various college 
calendars. 

> 

The co-op's performance for each work assignment 
>^evaluated in writing, and in many* cases, ap- 
propriate counseling, accompanies the performance 
^ .review. As a matter of procedure, we do not 
rotate our co-ops, however, we will attempt to 
arrange location changes at a student's request, 
provided it is reasonable. 

Salaries for co-ops are based on research and 
carefully developed estiioates of the employment 
market /or co-op students and their year of an- 
ticipated degree. Basically, adjustments are 
made annually and we work with schedules for 
5-year curriculums and r4-year curriculums — 
both technical and non-technical. Benefits are 
essentially the same for co-ops as for regular 
employees^, except that Tuition Loans and Refunds 
are not provided under our educational assistance 
program, and there is no severance pay in the 
event of layoff. 

« 

Cooperative students are granted one Week o'f 
paid vacation upon completion of each J^x months 
of continuous service credit. In addition, co- 
ops are reimbursed for transportatidn from col- 
lege to their work location and return if the 
college is outside the work area. 

The Company s primary objective is to obtain the 
services of the co-ops and to train them to 
take on increasingly complex assignments with 
the intent of employing theti on a full-time 
basis after graduation. 

There are managers who view co-ops as -inexpensive, 
but talented labor, so. consequently their philoso- 
phy is counter to the traditional line generally 
held throughout our Company. In either case, all 
our management is pleased to provide the opportuni- 
ty to co-ops to gain prpfessiohal experience. 
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It has been Impression that all participating 
locations have a very positive view of co-op em- 
ployiient as exercised In the Company. At a ntmber 
of locations, the co-ops are held In particularly 
high esteen. In addition to management, our pro- 
fessional and the majority of our technical- employ- 
ees take a mature, professional approach to co-ops. 
In general, the coH)ps are readily placed Into the 
workforce and are viewed as another 'regular em- 
ployee. The fact that a number of'managers 
were former co-ops ^ undoubtedly has a positive 
Influence on the excellent relationship we experi- 
ence. The vast majority of the students we em- 
ploy are talented, motivated and are r^elving 
their educations at fine Institutions. Since the 
work they do Is real, useful and varied, manage- 
ment has no difflcul ty. In getting appropriate 
personnel to serve as mentors. Most of ouf ac- 
tivities recognize the co-op as a powerful and 
helpful tool In their workforce. r 

In the area of management problems, there have 
been very few, excluding labor relations, which 
we will cover later In this presentation. 

J 

One management problem has been retention, which 
some locations have had disappointing experiences; 
however, part of the prd^em has been the type 
schooU providing the oo-o^ and the salary ex- 
pectations of the graduating co-ops. In some cases, 
the location has not been able to offer a sufficient 
salary to be competitive without upsetting their 
Intimal structure. Part jof the solution. It 
seems to us Is to change to other schools whose 
graduates normally seek more reasonable salary 
offers. More attention to the co-ops during 
their assignments and while In school - "care 
and feeding" process, can also be helpful. We 
have recently established art internal procedure ► 
to assist in this area and are confident th,at our 
retention percentage should Improve. 

Another problem has been Implementing affirmative 
^action with minority and female co-ops, particu- 
larly In the technical areas. A number of these 
co-ops have done very well , but- the few who have 
had problems have been magnified and cai3$ed more 
attenttwj than deserved. Our reaction ^nd response 
to this Is to keep trying and to continue' to Im- 
prove our selection process and to focus our at- 
tention on those tnlnofltles and females who have 
done well and set them up as role models. 



Since Its Inception In the^arly 1800's, the Trade 
Union movement h^ grown and after passage of the 
1935 National Lafor Relations Act, the affects of 
this movement, were beginning to be felt by co- 
operative education programs both colleges and 
employers. It was quickly recognized that re- 
lationships- with each different , union had to be 
established by both adversary parties In order to 
effect a harmonious relationship.* In the early # 
days, Drexel University had a policy which all 
employers were compelled to comply with, which said 
that — If a strike occurred and as many as 40* of 
employees left their jobs, the students must also 
leave their jobs and report back to their coopera- 
tive department. At that time, as Is the case to- 
day, tfte. principal concern of the Unions has been 

' ' 1978 COLLEGE INDUSTRY 



that co-bps might take jobs away from full-time 
employees - and if students were, not members of 
the union, they could not be made to participate 
In a strike. 

As an update, there are staff directors of the 
, National Copmlssion for Cooperative Education meet- 
ing with officials of the AFL-CIO in Washington for 
discussipns that will hopefully lead to a policy 
statemeffi of support for cooperative education. 
The problem is that some local union officials are 
often antagonistic to cooperative education, es- 
'peclally during periods of high unemployment. 
Some union officials see co-ops as coo^etltors for 
jobs that should be given to unemployed union^ 
members. The fact is that co-op students are entry 
level employees and do not replace union members. 

Generally speaking, the confusion about cooperative 
education is on the local, not the national level. 
MSijer Unions such as the United Auto Workers and 
U. S. Steelworkers have been very supportive of 
cooperative education. 

Within RCA there are three- categories of Unions , 
that we must deal with in respect to our coopera- 
tive" Education Programs. The *f frst is ASPEP - 
Association of Scientists and Professional , En- 
gineering Personnel. This Association is very pro- 
fessional and represents our engineers and scien- 
tists in Camden, N, J., Moorestown, N.J,, and 
Hightstown, N. J, facilities, IFTE - Internation- 
al Federation of* Professional and Technical 
Engineers. This Union represents our technicians, 
draftsmen, methods engineers, etc.. In Camden and 
Moorestown. The third category is the Production 
and Maintenance Unions found in our production 
facilitlfes. There are tWo unjons representing our 
^ employees at different locations: one Is IBEW - 
IftternattDnal Brotherhood of Electrical Workers « 
and the second is lUE - International Union of 
Electrical Workers, 

In terms of Involvement, ASPEP personnel are en- 
gaged in Research, Design and Development type 
- work - IFTE members are the "hands on" technicians 
and IBEW-IUE persgnnel typically build, test and 
do maintenaRce work, 

(^^^T basic corporate phllosphy on labor relations 

Is a desire to establish and maintain through 
^^harn^ymoifs cooperation, a standard of conditions' 
an/procedure to provide for orderly collective 
bargaining relations. 

In effect, our posture Is to deal with our union 
adversary on the basis of mutual responsibility and 
respect and to do those things *that build positive 
relations. 

Over the years we have experienced few labor pr^- 
lems at those locations represented by one or an 
of the ualons mentioned. As stated earlier, the 
principal cqncem^of the unions Is the Issue of 
job security and secondarily, the Issue of work 
jurisdiction. In both Camden and Moorestown, the 
main problem has been the Issue of productive vs. 
. non-productive work and defining what work Is of 
a learning nature. The co-op In his learning ex- 
perience Unexpected to get to know aVl the equlp- 
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ment he*s working with — leaving a fine line of 
equipment familiarity and the production of any 
quantity, of product in that learning process. 

In our Camden complex, we experienced our most 
severe labor problems with co-ops several* years 

The real issue in the dispute was "job se- 
curity and a hotly contested grievapce had reached 
the point of pending arbitration or Step 5 in a 5- 
stepr grievanqe procedure. The grievance was filed by 
IFTE/ From the Union's point of view, it was a 
real seHous problem, as they were convinced that 
co-ops were taking jobs from regular union m^ers. 
ine case was settled by agreement of both parties 
and arbitration was avoided. (Apparently Company 
officials felt thdji their position was not that 
strong and might not hold up In arbitration). In 
essence , the agreement reached was that co-rops 
can t be assigned bargaining unit work. Co-ops " 
would be utilized in "non-productive work". In re- 
ality. Co-ops have been utilized in productive type 
work as the Company has taken the position that we. 
can t projJerly train thenv without hands on experi* 
ence, thOs getting intfiTthe training and familiar- 
ity of equipment posture. 

Since the agreement has been in effect, there have 
been few problems except during times of force re- 
ductiop, when the union feels that jobs are being 
taken from their constituency. There are several ' 
reasons for this location's recent success - first 
Of all they have been careful to do a good job 
cofimuni eating with the union, particularly keeping 
them advised of key information ahead of time. 
Additionally, they, keep remindfng the Union that 
they plan to perpetuate the Engineering fraternity, 
and engineering co-ops Is one of the key ways of 
doing this. This constant drumming by Company 
represeatatives has resulted in a believable and 
iessentially acceptable position by the Unions. 
They have also been following the practice of plac- 
ing co-ops in non-represented areas when practic- 
able to avoid any possible conflict. 

We have also experienced a few labor problems at 
our Moorestown location. The most serious disputes 
have yily reached the 3rd step of their 5-step 
grievance procedure. Job security and occupation 
jurisdiction, which parallel ift some respects, have 
shared about equally in the number of disputes that 
resulted in grievances. Their main problems usual- 
ly arise with IFTE, but they also have experienced 
disputes with the local lUE unit.- Again, the issue, 
of productive vs. non-productive work and defining 
what work is of a learning nature, is the root of 
most issues. This location also enjoys good rela- 
tions with their unions and they too have used the 
tool of upfront communications to keep the Unions 
apprised of pertinent plans and relevant informa- . 
tion. 



Normally when disputes become written grievances, 
both the Camden and Moorestown locations resolve 
them with small monetary settlements, i.e., 4-8 
hours pay for a technician, etc' 

I 

The other RCA locations that are represented by ' 
Unions have enviable records in that they have not 



experienced labor problems with their co-ops. Ap 
proximately half of the locations that use co-ops 
are not represented by any collective bargaining- 
unit so they have no problem in this area. 

At those facilities with union representation, 
there is another problem that affects their co-op 
programs, and it is that some departments and 
managers are prevented or discouraged from using 
as many co-ops as they would prefer. In effect, 
a few potential jobs are not filled that might 
have been otherwise, barring the presence of a 
union. 

In^ reviewing the Union vs. Co-op situation in our 
Company., it is readtly apparent that we have been 
experiencing excellent relationships. ASPEP has 
been little or no problem., and in fact, are very 
supportive of our co-op program. IFTE has felt 
most threatened and they have caused us problems 
at various t4mes. The key in getting along with 
IFTE and the other unions for that matter, has 
been the manner of utilizing the co-ops and re- 
lating their work to a learning process, not a 
production oriented situation. 

With the prJctice of good communications and en- 
couraging our personnel to be sensitive to the 
labor situation, we have generally achieved this 
condition. The hourly production and maintenance 
unions have been little or no problem, and in 
some cases, the majority of their membership 
aren't even aware of the co-op programs at their 
plant.. 
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The other question that must be raised is how do 
the co-ops feel about the Unions? Since the 
students do not have to joip the union (s) they 
are sometimes unaware of their existence. When 
there is awareness » there seems to be no- attitude 
problem because they are working with engineers, 
technicians, and sometimes production workers, 
and there is usually a cooperative, Ifarmonious 
working envirooment that prevails. The ASPEP 
'i^nion is an open shop so membership on the part 
of engineers is not required; however, they are 
represented by that union as the sole and exclu- 
sive bargaining r^resentative. Both the IFTE 
and Production-Maintenance Unions have union 
security clauses in contracts providing for Union 
shop arrangements. 

^ From my comments you can see that I have attempted 
to give you a capsule summary of my company's Co- 
. operative Eduction Program, and have concentrated 
on the area of management^and labor relations 
problems. My contacts wtth other associates in- 
dicate that the RCA/Co-op-Management/Union 
relations are typical in industry.' For example, 
Orexel iJrPversity, which started co-oping in 1919, 
reports that they can only recall two significant 
labor problems occurring with Co-ops in the 
Del aware Valley area over these many years. At 
facilities where there are not salaried unions, 
problems are non-existent. Everything relating 
to co-ops is extremely positive. Where salary 
unions exist, for the relationship to.be positive 
management and professional people working with 
the program must be sensitive to union -concerns 
and must do a good job in communications. Pres- 
ently they seem to be doing this. Overall, we 
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ftel our prpblMs, both labor and management, have 
been and are, alnliiial and nanageable. The general 
view of oor mnageaient fs that the investment we 
Mke In Co-op eaploynent, ineasured by direct bene- 
fit to our divisions programs and the contribution 
we make ,to the training of future generations of 
professionals, makes good business sense and is 
most itorthwhi^e. 
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JOHN D. LEER 
Bachelor of Science, Business Adniniytration, 

Butler University, 1952 
1976 - Present - RCA Corporation, Corporate Staff, 
College Relations, Campus Re Utions,. College 
Recruiting^ Corporate Engineering Programs and 
.Corporate Cooperative Education Programs. 
1973-1976 - ^CA, Mobile Communications Division, 
Headowlands, pA 7 Manager Industrial Relations 
1969-1973 - National broadcasting Co., West Coast, 

Burbank, Claifomia'r Manager, Personnel Admin. 
1967-1969 - RCA, Instructional Systems Division, 

Palo Alto, California - Manager, Personnel 
1963-1967 - RCA, Information Systems Division, San 
Francisco, CalifonrU and Los Angeles California 
1961-1963 - RCA, Infpn^ation Systems Division, 
Qierry Hill, lilew Jersey - Manager, Home Office 
Employment and Employee Services 
1955-1960 - RCA, Home Instruments Division, 
ladianapolis, Indiana, Training. Instructor, 
Employment Representative and Manager, Personnel 
Records, Seniority and Retirement 
Member: College Placement Council. ASEE, CEA, 
^ and American Society of Personnel Administration 
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GOALS: SHOAT AND LONG RANGE 

PLANNING 



Bill Thornton « 
Co-op Coordinator 
Coliogo Rotations and Piacoment 
Miinkan and Company' 
Spartanburg, South Carolina 
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SESSION C 



RELATIOiyS WITH INDUSTRY DlVISIOftf 

LUNCHEOiy 



B^.Whitworth 
HiafPrMldsnt 
fltauct liability 
Hughss Tool Company 
Houston, Toxas 



This will be an Important meeting for Relations 
Wl^h Industry Division members. 'The agenda will 
Include the nomination of officers and directors 
for the Division, and Identifying members who are 
1n.terested In serving on Division committees. 
Reports from standing and special^ committees will 
be summarized, with special attention given to the 
Division's role In Increasing Industrial and 

^ Individual memberships, In ASEE. A new activity 
within th^. Division will be the establishment of 
a committee or revievT board to evaluate , 

, suggestions of areas of study or new activities 
for the Division. Action will be tftken on a 
faculty internship' program. 

The goals and objecftives of the Division's 
Affirmative Action Committee will be presented. 
Progression the Women's Action Group Program will 
be reported. A preview of the Division's 
participation in the 1977 Annual Meeting will 
be discussed. 

Time will be provided for members to introduce 
new business items for the Division. 




BILLIE J, WHITWORTH 



T 



education: Texas Tech University, BSIE, 1949; Rice Uni- 
versity, MSME, 1955. He joined Hujhes Tool Company In 
Houston In 1949 as a new engineering graduate. He Is 
now Chief Engineer at Hughes. He has served as a com- 
pany representative to ASEE for several years and Is 
the Gulf-Southwest Section representative for the RWI 
Olvlslon. Campus contacts have been maintained through 
recruiting activities apd by^partlclpatlng in- visiting 
Engineer programs. He currently serves on two Indus-^ • 
trial advisory boards for edufltitional programs. He 
serves on the Engineers* Council of Houston, Technical 
Careers Committee, which pi/ovides resources for advls- 
dng high school students who express interest in 
technical careers. He is a mexnber of the American 
Petroleum Institute and ASME. He is a Registered 
fTofessional Engineer. 
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ATTEND AN ASEE SECTION MEETING 



. GET INVOLVED! 



DATE 

October 14-16. 1977 

October 21-22. 1977 

October 30-31. 1977 & 
November 1. 1977 

Novertjber. 5, 1978 

December 28-30. 1977 

March 22-24. 1978 

March 30-Apr1J 1 , 3978 

, April 2-4. 1978 
April 7-8. 1978 
April 7-8. 1978 
April 14-15. 1978 

April 14-15, 1978 * ^ 



SECTION • 

New Ehgland 
St. Lawrence 

North Midwest 
Middle-Atlantic 
Pacific Southwest 
Midwest 

GuTT-Southwesf* 
Southeart Nm _ 
Illinois-Indiana 



Pacific Southwest 
North Central 
Rocky Moui^aln 



Ma| 5. 1978 ^ 



Middle-Atlantic 



LOCATION 

North Dartmouth, MA ^ 
Cornell University. Ithaca, NY 

South Dakota $'tate University ' 
^tPentofTstate College? Trenton, NJ 
Callfomfa^fcate Univ., Long Beach 
Kansas State University 
University of Texas 
University of Virginia 
Indianapolis, IN 

Jet Propi^sion Lab, Pasadena, CA- 

. University of Toledo ' 

South Dakota School of Mines^W^ 
Technology '"^ - 

General Electric Corp., Croton-on-' 
Hudson 
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SESSION 3.1 

H0\ArDO|S YOUR ORGANIZATION 
DETERMINE WHETHER AN ENGINEER IS 

NEEDED FOR AN OCCUPATION VACANCY? 
i - IS THERE A BETTER WAY? 

6Mrg« A. Sold 
Emptoymsnt Diroctor 
□•trolt Edison Compony 
Diferott Miehlgon 

•, 7 

Welcome to RWI and the place where we hope to 
4 be coiBpletely obj^ective and discuss an often neg- 

lected subject - Engineering Manpower Needs and 
Utilization. TKe speakers all represent well or- 
ganized and efficient organizations. We asked 
them whether Engineers really are needed for each 
so-called enginaeripg job placement. In addition, 
how is their -coinpany assured that it i^ getting 
the best trained individual to meet the require- 
ments of the job? If not, wha^ c^n be done to 
improve this^ situation? Hopefully, our speakers 
will resolve many of these questions and others 
we've been wanting to discuss. We expect to fol- 
low their presentations with. a buzz session so 
that we may all benefit from their expertise in 
this subject. , ^ 




Graduate' Michigan State University 
Membei^ASEJS since 1952 
Chai'rman RWI 1973-7A 

Chairman North, Central Section ASEE Section 71 
afnd 11 

Director of . the Metropolitan Science Fair 196A. 
Sponsored by the Engineering 'Society ofgDetrolt 
Former Administrator College and Professional 
Employment at Detroit Edi-8on> ^ 
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UTILIZATION OF ENGINEERS 
IN FORD MOTOR COMPANY 



San 
.Diego 



\ 



Edward M. Conkiin, Jr. 
Minager of Persotinef and Organization 
Oporations Staff, Ford Motor Company 
Oaarborn, Michigan 



Introduction 



^ I appreciate. the opportunltj^^ to meet with 
70\i^ latiies euad gentlemen today^to <y.scU88 the 
effective utilization of ^engineers. This subject 
is an ta^ortant one to me and to my Company, but * 
let me hasten to acknowledge that we don't feel 
that we have all the answers . In f afct , I am look- 
ing forward to hearing the other comments an4 your, • 
thoughts on this subject. 

I ask 3^ indulgence if I use Ford Motor ^ 
Company as ny franle of reference. I do^ pre- 
tend that we are the model for other ^f^jLales, 
at even for the aiitomotive industry, — i^3s 
n^ly tho Company which I know best. , 

In the course of. the next few minutes, I ^ 
wcmld like to speak of our engineering personnel, 
requirement^ -and the direction in which they^seem 
to be headed. I will attempt to give jou a thumb 
nail sketch of what engineers dp in the Research, 
Product and Manufacturing functions of Ford. Next 
I wild highlight some of the njajor characteristics 
of the engineering workforce at Ford to give you 
scHDe insight into the kinds of people we employ, 
I vdll also 9hare with you bur major recruiting 
approaches and how we attempt to stimulate the- 
professional djpvelopoent of engineers — both 
newly hired recruits as well as exjjjjfienced eii- ? 
gineers.^ It may also.be of interest to you to 
hear of some techniques that we use to provide 
feedbewjk to engineering school faculty and Admin- 
istrators on the progress of their gratJttes and ■ 
our needs for the future. -Fin^y,^. against this 
backdrop, I would like to examine with you a few 
of the issues that our Coiq)any and similar com- 
'panies are fao<lng in regard tb engineer util- 
ization. . ' 

jk 

\ 



Engineering Rrfoulrementfl 



Tn 1978, FoW Motor Company celebrates its 
75th year. Ingenuity in developing the mdving' 
assembly line is \Aat put America on wheels and 
enabled our Con^xany to be one of the' few of. the 
1*00 or sci nameplates of the 1900* s still around 
today. ' ' 

^ 'The engineers and inventors in th/ie early 
days 'were not a ioirfiisticated lot. But/ thej were 
willing to roll up iheir sleeves and ta get 'grease 
•ead'dirt under their fingernails as thaV 'tinkered 
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and experimented with such new hardware as tires, 
transmissions^ differentials, steering and 

brakifi^ 4ystems. '• . ' ^ 

r 

y Twenty-five years' ago, the Con^jany allotted 
a 6o7-acr© soybean field and $50 million to create 
an Engineering Center that would consolidate en- 
* gineering, design, testing and research in one 
location. Ibe Engineering Staff had grown from 
800 in l939'to 2,600 in' 191+7 to 1^,500 in 1953 when 
the Engineering and Research Center was built. 
Today we employ more than 12,000 engine«(fs, de- 
signers and su^rt personnel in this. Center and 
«ty year-end w6 forecast that that num'ber will have 
increased. ,In addition, about 1,500 engineers 
work at our plants and facilities around the 
nation. 

The essentiaT character of the engineering 
workforce has evolved djiring this time span. From ' 
those early self-taught^mechanics, who could do 
or at lea^t attaii^t to do anything, we have be- 
come an organization of specialistaft highly train- 
ed in a wide variety of engineering disciplines, 
with the latest of facilities and computerized 
tools at our disposal. We have seen additional 
emphasis placed on electrical and electronics 
degrees in contrast to the earlier 'en5)hasis on 
industriaJ and mechanical engineers. 

FjifHriiiAHTi ff ResDonaibilitils 

/ The product diversity a\ Ford presents sub- 
stantial challenge to our engineers. Not only do 
we engineer and mamafacture cars and trucks,* we 
are also veryrmuch committed to thfe Aerospace 
Industry and are one of the world »s largest man- 
ufac.turers of tractors and industlrial equipment. 
With all of our product diversity, there are three 
'types of engiiieers at Ford -1 Resear&h, Product, 
and Manufacturing. Research Engineers apply basic 
l^search results to autonbtive opportunities and 
' potential problemr; Product Engineers design, 
builds and test components and^ prototypes j and 
Manufacturing Engineers make c<»rtain* that these- 
components and systems can be luass produced and 
assemblSed into vehicles. Let's focus a little 
n^ore olOT•i|^oJ|^J^ph of these engineering types. 

Research Engineers arle concerned with knowl- 
edge, new and ln^jroved ma^ials, better methods 
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of angineering analyais aod practice^ new process- 
•e, 82^ ney ooncepts. Their scop^ ranges from,^ 
day-to-day^lnvolv— ent In urgent Caa^tay problois, 
such as exhaust ealsstons Control and corporate 
average fuel-eoonc«or, to exploration of long- 
range ideasy such as new engine concepts like the 
Stlrli3fig engine and dual-displassnent en^^ines* 
"S. Scientists and Engineers in the Analytical Labor- 

atories, Bsny of thea with aaster's and doctor's 
degrees work In such fields as nuclear chemistry, 
Bass spectroBstry, chrooatograpliy, atomic /absorp-' 
tion, x-ray fluorescence and diffraction, electron 
microscopy, netallogra^ and surface analysis* 

Product Engineers at Ford apply their tech- 
nical skills in eight basic fields — engine, 
transmission and axle, chassis, body and eledtri- 
cal, climate control, elecirical and electronics, 
materials engineering, and vehicle engineering* 
Vehicle engineers are responsible for stating 
basic vehicle dimsnsions, performance and weight 
objectives in engineering terms for each primary 
vehicle system* n^ey also maintain surveillance 
' over the piroduct offices responsible for vehicle 
coi^onents to ensure systoa compatibility. En- 
gineers in the product engineering offices are 
responsible for the design, developoent, testing 
and release of specific systems aztd con^nent 
parts. 

* Manufacturing Engineers determine how best 

to mass^roduce a product efficiently and econo- 
mically at a specified rate, with every piece M 
Bseting engineering specifications* Manufacturlng^i^ 
Engineers also evaluate and develop new technolo- 
^ gies and advancement^4n machinea^'^quipBent, tools 
and Banuf acturingnoeth^aiT They also plan, design 
juad superviee construction 'of plant buildings and 
supervise the installation of machines, equipneirr^^ 
-and utilities. ^ 




fJA three types or Ford Ez^neers tend to 
pursue career paths that keep theon in engineerflig. 
l^are are other functional su?ea^ of Ford, such as 
I¥oduct Planning and Finance, that seek the en- 
gineers .who also has an MBA, but on-the-wfaole, an 
engineer at Ford rwnains in engineering. 



Engineering Wox4cforce Characterislkcs 

Now that you have seen the broad pictipj4 of 
Ford's engineering Jobs, I would like to hi^Hight 



a 

wo: 
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J of characteristics of the engineering 



Among Research wod Product Engineers at Ford, 
82$ have ^ at leaat a bachelor's degree and about a 
miarter of' those have advacced degrees.' Seventy- 
wo (72S^) percent haxjb degrees in Engineering. 
Eighteen (18^) percent are not degreed, but are 
^considered to have equivalent experience. 



/ 



Aaong Manufacturing Engineers, ^O^T^ve at 
least a bachelor's degree and slightly less them 
10% have advanced degrees.. Tljirty (305^) percent 
have degrees in Engineering* ' Fffty (^O^)* percent 
:are not degreed, but have the necessary experience. 

The majors of our degreed engineers' ej^end 



across a* wide spectrum* Two-thirds of o\ir^ degreed 
Research and Product Engineers majored in mephan- 
ical' engineering* Hairteen and one-half (13*5%) 
percent are electriceil engineers, k% 9irB aero- ^ 
nautical engineers, 2»^% are ;Lndtl8trial engineers, 
2S^ are autoBotiv^ engineers, 2^ are chemical eng- 
ineers and smaller percentages are civil eng- 
ineers metallurgical engineers, etc* 

. Forty-two (U2$) percent of our degreed Man- 
ufacturing Engineers , are mechanical engineers, 
lk% are electrical engineers, 1% are civil eng- 
ineers, ^% are chemical engineers, 3!^ are metfUL- 
lurgical engineers, and smaller pertentages are , 
aeronautical engineers, automotive engineers, and 
other types* 

Turnover araoisg Ford Engineer^' has tradit- 
ionally ranged between 3% and k% and is normally 
lower than the average attrition of professional 
• enqploye^s in other functional .areas in ,the 
Coi^any. , 

EngineeHng Ryruitment 

The Company's principal source of inex- 
perienced graduate engineers is 'the Ford Cof' 
Graduate Recruiting Program, established in 
In 1977 f we sent 96 engineering recruiters 
(usually experienced engineering managers) to 
52 college canonises across 'the nation in the 
search for well qualified engineering* gra^^iates 
We were' successflil in exceeding otit recruiting 
objectives. 

Th9T^ are also large mpj^ers of engineers 
who apply personally at Con^any locations in Dear- 

,born and elsewhere, or who send their resumes in 
response to advertisements or because they know 
Fgrd's reputation. However, in recen.t years we 
have foxind it has been necessary to aake extensile 
use of employment agencies in order to recruit * 

Nsufficient numbers of minority and women engineers, 
at both the entry levels and above., « 

Another source of inexperienced engineers is 
the College Cooperative Program, which was estab- 
lished in 1953 for the specific, purpose of obtain*^ 
ing qualified engineers* Tlse program provides 
work esMrience opportunities with the (^gpsny to 
colleg^ students on an alternate work-an^study 
basis generally during their junior and senior 
years* lliis program has been edpec^ally ^elpfxil 
in channeling minority and women engineers into 
%he workforce. 

Professional DevelOTanent . , 

Of course, education doesn't end with the 
receipt of a college diploma; En^neers Joining 
the Compeiny must learn to apply their skills to 
automotive problems and learn how the Company 
operates* Tlserefore the Cottpany provides profess- 
ional development programs to help'* them get Start- 
ed properly and to keep them current wltji new 
'developments. 

The initial phase of professidnal develop- 
ment, 'The Ford College Qraduate Program^ permits 
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recently employed graduates to gaii^ oA-the-Job 
experience in , several positions within a single 
'product engineering offic6# Ihis is a two-year 
program which allows Inexperienced engineering 
graduates to rotate through a series of four to 
six major assignments and become Icnovledgeable 
about many of Ford*s engineering functions as they 
apply to one product area. During this time, the 
Individual can better define and plan for personal 
developoient as experience and reactions dictate. 
Tht progr^ also provides exposure to a variety of 
people with vhan the engineer must learn to wor£ 
and connunicate effectively. The progrv^ includes 
frequent pe^^f ormance discussions with management 
for assistance and guidance. 

Our Continuing Education ProgrA offers 
eiagineers flexibility and latituda.in choice of 
subjects and aca^^Lc programs, ito'' recognizes 
differences in c^pbility, interests and objec-, 
tives. Engineers ' may enroll, with si^)ervisory 
approval, fa individual university courses relat- 
ed to their present position or the next position 
in prospect ^ or in graduate degree programs. The 
Company pays the tuition, registration and fees. 
Ford cdso sponsors and arranges a wi^e variety 
of technical programs including computer training 
and courses of particular interest to engineers 
such as "Fundamentals of Vehicle Design," 
"Emission Controls and the Combustion Engine," 
etc. In the management area, we offer seminars, 
institutes and workshops dealing with decision ^ 
making, oral and written connunications skills, 
interpersonal skills developmant,- personnel poli- 
cies az>d procedures, and the^like. Enrollment in 
these programs is encouraged jiod a high percent of 
eligible eo^loyes do participate. 
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Feedback >c Engineering Educators 



feel that it is in the Company ^s 
interest to maintain contact with the academii 
conBunity and to exchange information wijth engin- 
eering educators on the la^s^t ^^hniques and 
sophistication en^loyed in automotive engineering 
and manufacturing. We use a number of approached 
to accomplish this, ineluding engineering forums, 
college sponsors, recruiters and smmcer enqployment. 

* Since 19519 Ford has held eight engineering 
forums ^y^nfe^ most recent one was in 1977 when our 
engintpl^ing and manufacturing management. met with 
engineering educators from 60 colleges and univer- 
sities for' a week-long program. The program in- 
cluded 20 technical seminars at the Engineering ^ 
and Research jl^enter as well as plant and labora- * 
tory visits. Top Conq^ny officials served as key- 
no*^ dinner and luncheon sj)eakers while other 
members of management hosted appropriate events. 
T^ interact iQ2»'^?{tve educators a greater reali- 
zation 'of the chaHenges of modem automotive 
engineering as well as a better appreciation of 
our specific engineering talent needs. We, in ' 
turn, became more aware of tY^ education and cao^ms 
atmos^ere which influences graduates and is better 
able ^to understand and guide them in theii: career 
developnent. 

The Engineering College Sponsor frogrik fills 



a similar need. Responsible engineering managers 
^work with designated schools as special liason 
representatives. T^e sponsor's primary objective 
is to develop a close and long-term relationship 
with the university which will prove to be mutu- 
ally advantgeous. Most often the sponsor is an 
alumnus of the school he contacts, although this 
is not a requirement. Thirty-six engineering 
colleges are currently included in this program. 

College recruiters help to perform a feed- 
back role also. Their regular visits to campuses 
often put them in touch with engineerixag educators 
with resulting mutually beneficial effects. The 
recruiter can provide infonnation on the progress 
of recent graduates employed by the Company and 
can gain information about the college's program ^ 
and curriculum changes. 

' A limited number of engineering students and 
faculty members have been employed at Ford in past 
summers, "niese work experiences have given them 
first-hand information about the level of techno- 
logy and skill required in our engineering posi- 
tions, which they^can readily transmit to their 
colleagues on campus. In some instances, this 
information has-been instrumental in reshaping 
existing courses or developing new ones to meet 
real* needs. 

So you see that we make a very deliberate 
attempt to keep in touch with the institutions and 
people who produce>he engineering graduates we 
hire. It's good TOr us and good for you too. . 

Utilization Issues 
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Before I close I would like to mention a few^ 
issues which we perceive a^ opportunities to "im- 
prove the utilization of engineering talent. 

It is certainly not news to anyone here. that 
minorities and women aje under-represented In th< 
U.S. ppgineerfiig workforce. Thfe latest figures 
that I have seen show that Blacks *are 1.1^ of em- 
ployed engineers, Hispanics* are 1.8?, Asians 2.1? / 
and Americy Indians .05?. ' Only the Asians are / 
adequately utilized ^en conqjared with represen- 
tation in the U.S. population. 

Women, although they are a mrflority in the 
U.S. population, are still a scarcity among engi- 
neers — 1.3? at the 'last estimat?e. 

Educators and busines^^leople must continue 
to address themselves to these shorties and 
attempt to find new techniques to attract able 
minori"ty and women students to engineering 
careers. , 

A second issue which we face at Ford and in 
similar companies is r^ucing xuiwanted attrition. 
Although the turnover of engineers al Ford ^Jmw 
never been considered "high" (between 35^ and 4$*as 
I said earlier) , we nevertheless lose a n\amber of 
engineers each year that we would rather retain. 
* A recent study showed that 70? of Ford engineers . , 
who voluntarily terminated were ^a>e^* "excellent" 
or "outstanding." We have attempted to reduce 

. V. • 
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this loM through exit intsrrlm, Attitudfi qoas- 
tlooDiirMiy \K«^fvom etudlMt^and tha Ilka, but 
ilith Uttls tfoeoMia. It mm that the bulk of ^ 
this tornow ia dua to f aotora baTOod our oon- 
trol. 

Ua also Bost. aoopra that ^oglnaara ara baing 
utUlsad aff^tlTal/ to do aoglwariJQg voik. Ihia 
wmy raqoira aUmLiuttijQg or otxtoaatlng Bazqr^of tha 
roatina aspacts of tha anglnaar'a Job throu^ aora 
•xtaoslTa uaa of coapotara* T^ara aost ba ad»- 
quata mabara of sT^>ort paraoxmal, althou^^ at 
Ford va hara not foimd ratios to ba rtry affactiva 
stafflz^ standarda, thtoa taads to ba too ouch 
Tarlatlon batvaan anglnaai^ng organisations to 
Bpfij ratios of aoginaars-^o-dasignars or 
anginaars-to-tachnicians. Riginaars Mist ba kapt 
_ current with tha stats-of *->tba-art in nav nat- 
arials> tachnologiaa and concapts* 

. " " 

Finally, ua sust davalop i sTstaa that ace- 
uratal/ idwrtifias tha axiginaar posaassing tha 
traits nacassary to antar aanagenant as vail as , 
tha anginaar who not hava thaaa traits or who 
vlshaa to raaain a technical spacialist. We mst , 
avoid tha aistaka of pronoting in^viduals into 
Bsnaganant based only upon tha^'^achnical ez- 
callraca. Thm individual yb^^pf^mr^^r path leads 
into aanageaant Must ba affof^3^~|ia: orderly systao 
of personal dare^J-oinent through a eontihuing 
increase in reaponaibiiity, through training and 
by providing aaaiatance in carrying out si^r- 
viaory responsibilities • l^re should ba a place 
for tho^e tecUhical BxpBrts lAo may not have the 
inclinatioir or aptitude for supervisory or aan- 
aganent responsibility • 

Conclusion ~ 

* I hope that ny raaarks have given you sona 
inai^t iitto the utilization of ^engineers at f'ord 
Motor Co^)fny, 1 u^uld be intiareated in y6ur 
comanta or criticisms. 
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Manager off EnginMring Design 
8outb«rn California Edtaon 
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INTRODUCTION 

.The Southern California Edison CompaiJ^ 
has a long history^of employing engineers. 
We currently have approximately 800 on the 
pajrroll and» through our contract work with 
engineer/constructors and consultants we 
indirectly employ on the order of 1^00 more 
engineers. .The numbers vary , considerably 
over time, but there is no question that 
engineers and engineering .education are 
very important in our business. 

The Edison .Company is in the business 
of providing a product, electricity, which ' 
requires annual expen4itures ^of over $500 
million for capital facilities to expand, 
improve and maintain our systems "to meet 
customer and regulatory demands. It i.s 
the engineers who provide the planning., 
research, development, design and construc- 
tion management to support and improve* our 
capital programs. Engineers are ^Iso used 
.exq^sively in many areas 6f operation, 
maintenance, rate making, conservation, 
load management, environmental assessments, 
and^ /JO forth. We attempt to ^get full 
utilization of o^xr engineers through good 
enjginee^-ing management. 

, Because engineers are so important to* 
oxir business, I would like to-sh^re a view 
of -what we expect of engineers, what we are 
experiencing, what the * resultfing ^robliems 
are, and* finally, what might«be done 
thnpugh engineering education to betfter 
pripare graduates for their future in 
industry. * 



ENGINEERING FUNCTK^S IN EDISON 

Most of the engin6erJ are einployed in 
five departments of the company. As can 
be seen on Attachment 1, they arc: 
Engineering & Constructi'On (EM) , Advanced 
Engineering, Power Supply, System Develop- 
ment » and Fuel Supply. Subtitles under- 
each department feive some indication of. 
the diverse nature bf the engineering work 
at Edison. The Engineering & Construction 



Department is thje , largest employer of engi-j 
neers. I will concentrate on that area. 

Attachment 2 outlines the organiza- 
tional structure of the E&C Department. 
Many of the fimctions are self-descriptive 
TrtB basic responsibility of E&C is to 
. engineer and construct all additions and 
modifications to the Company generating 
stations, transmission lines, substations, 
^fuel supply systems, and other related 
faoilities. ^out all we are not respon- 
sible for is engineering ^nd constructing 
subtransmission and distribution lines 
(i.e., transmission lines ijith voltages 
under 66kV)V E&C also provides engineer- 
ing services to other departments on an 
"as Tveeded" basis. 

, Attachment' 3 lists examples of cur- 
rent engineering work. The work items 
showit. are , for the mos^ P^^^» very com- 
plex projects requiring a high degree of 
innovative and integrated engineering 
skills. The technologies involved on this 
list range from nuclear, combined cycle 
and hydroelectric- to solar, wind and geo- 
thermal generation resources which illus- 
trate that our engiheers'njust keep cArent 
' through retraining and continuing educa- 
tidn. Notice ^P|p that many of the work 
areas listed ai^ environmental systems 
such as National Tollution, Discharge 
Elimination Systems (NPDES) , water re- 
clamation, and sulfurr^nd nitrogen oxide 
removal systems. 

In actuality, challenging work 
exists for .engineers. The work is complex 
b and^^equires significant interxiiscipline 
^^esmfdrV. between engineers' andf management 
^^^^et the job done. We use a project 
management approach for our larger and 
more complex pl:oj?cts/in an attempt to 
optimize .the engineering an^ construction 
effort. The project management concept 
provides a focal point for team direction. 
It is not necessarily an easier way of 
getting things done, but i*t is 'the most 
effective for large and/or comple^^ pro- 
jects requiring team coninitment for 
success. 
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ENGIKEERIMG MANAGEMENT 
EXPECTATICTS & riNDINQS 

m 

tlbftt are the nost comon ingredients 
required in engineers from owe P^lnt of 
vieir? I an certain tbAt ay list i^tiot 
alL inclusive and may differ to sone de- 
gree even vith other managers in my 
coopany, but I an iust as certain that the 
differences would Se directed iDore toward 
semantics than substance. Engineers should 
have: 

^I. Fundamental knovledge in their chosen 
engineering field. That is, they have had 
the core courses and elective s to learn 
the basic theories and application of at 
least one engineering discipline (e.g., 
electrical, mechanical, etc.). 

2. Fundamental, knowledge in engineering 
economics. This should be ^required for 
all undergraduate engineering programs. 

3. Ability tcr apply fundamentals in 
practice with judgonent. Simply said, 
this is practical Judgement gained through 
education and experience. 

,4. Ability to communicate using engineer* 
ing tools. An engineer must be able to 
interpret and evaluate design and manu* 
factiaring drawings, prepare and present 
organized calculations, and prepare con- 
cise, well-organized technical reports. 
He must also have some knowledge of 
specifications, contracts, construction/ 
manufacturing plans and equipment as well 
as industry standards and codes. 

5. Ability to work and communicate with 
people (team%fork). The great majority of 
engineering accomplishments are done by 
teams of engineers. The biggest obstacles 
to successful project completion are ^ 
usually communications and teamwork- -not 
available engineering technical talent. 

6. Knowledge of other disciplines/ 
specialists,'- when and how to use them. 
Our engineers must have some bas ic under- 
standing and appreciation for the work of 
other scientists, eiiglneelr^^ and tech- 
nicians in order to get the best our of 
available resoureea.- 

7. Knowledge of managefl^ent principles 
and^^urposes. Some basic knowledge of 
management theory and application can go 
a long way toward simplifying the 
engineer's and manager's life. We all 
have to work in organization structures 
with rul^s hopefully guided by good man- 
agement principlen. ' Knowing management 
philosophlM^ an# guidelines helps' the 
engineer become more of yS contributor and 
less of an* administrative burden. 



The expectations listed are, 1 be- 
lieve, realistic and achievable by 
most engineers. It all Vomes down to when 
and how. There are many factors impinging 
on^the rate at which an engineer can 
achieve what 1 will call ^odUcti've matur- 
ity. Some of the factoraTare basic in- 
telligence, initiative, eottcation, indus- 
try management, and training. Of the 
factors that we can influence to acceler- 
ate the rate of grbwth of engineering 
-maturity, 1 believe education is the most 
important. ^ There is'no questidn that , 
industry can either make or break a po- ' 
tentially good engineer, but my intent 
is to convey the message that new 
engineers, fresh out of college, can and 
should be higher on their engineering 
maturity curves when entering the job 
market than they are today. 

For exan^le, of the seven ingredients 
listed above, it is my perception that the 
majority of new engineers enter our 
company with only item one in their port- 
folio of saleable skills. No one would 
suggest that students could master all 
seven items in any four-year college cur- 
riculum, but they should have some ac^ 
quaintance with all seven. It appears 
that new graduates are oriented toward 
knowing theory, equations and proper cal- 
culations without the practical follow 
through of knowing what comes next. They 
seem to be trained toward R&D or "paper 
engineering," not being held responsible 
beyond calculated answers to questions or 
proving theorems. Yet, the final product 
of the ^reat majority of engineering in 
industry requires so much mqre from the 
engineers. Practical application from 
theory through production or construction 
does not appear to be addressed in the 
colleges and this, I believe, is penaliz- 
ing engineering graduates and imlustry. 



RESULTING PROBLEMS FOR 
ENGINEERS & INDUSTRY 



The perceived lack of practical engineer- 
ing ^being taught'^ in college poses a number 
* of problems t/q both the engineers and in- 
dustry managei^ent. Some Samples are: 

1. More training is required before an 
engineer 4)ecomea productive. Some of the 
simple things could easily be captured in 
college^ (e.g. , preparing and interpreting 
construction and manufacturing drawings, 
acquaintance y^th codes and standards,- 
technical writing, letter writing, and 
engineering economics, etc.). 

2. Eingineers take longer to become pro- 
ductive in areas requiring knowledge of 
hardware or application engineering. 
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^3. New engiheers can become dis- 
illusioned: <a) They may perceive that 
the company is at fault because the work 
may not meet expectations as conceived 
ill college; (b) Some feel above getting 
into the "dirtv work" required of 
engineering Jobs; (c) Some perceive R&D 
, as one of two roads to glory; (d) Some 
perceive management as' the second escape. 

4. Management sometimes tends to view 
new graduates as burdens. 

5. A manager squeezed for results will 
^ hire for experience. 

6. Industry becomes disillusioned witft* 
acadamia. > 

7. Acadamia becomes disillusioned with 
industry. 



WHAT CAN BE DOWE 



8. Make more use of engineers as guest 
lecturers to explain in detail what they 
do in industry. 

SUMMARY & CONaUSIONS 

Our , experience indicates that engi- 
neering education could be improved to 
accelerate andLimprove the^ngineer ' s 
transition fro^llassroom ti industry. 
Our expectations are high/ but realistic 
and in line with other inOMtries produc- 
ing hard products. The impro^ments can- 
not be mad0 by the acadamians at<^e; 
industry must clearly express its needs 
and si^port the changes. Industry and 
engineering educators working together 
Q^ould be able to develop programs or 
changes to programs which would better 
serve the need of industry and the stu- 
dents while still upholding the high 
scholastic standards of our colleges and 
universities . 



There are things that can be done to 
accelerate the student's growth and readi- 
ness for work in industry. Th^re may well 
be , limitations either because of limita- 
tions of college administration pr in- 
dustry support » but the suggestions are 
not unrealistic from i||^point of view. 
The suggestions are: 



1. College professors ai^d counselors 
should devote more time ' to^tmaxning and 
understanding industry needs and provid- 
ing students with career counseling based 
on the realities of industry needs. 

2. Industry should work closer with the 
colleges and express needs openly. 

3. Summer employment and co-op programs 
should be pursued more actively by the 
colleges for the students. 

"TfT^-^ — XloIJ^e engineering faculty and 
advisors should have experience working . 
in industry. 



5. Classroom and la^ratory problems 
should be representative of the *'real 
and now world of industry." Industry can 
supply examples for problems and projects. 

6. Bring project management and other 
management concepts into play on project 
assignments. 

7. Use interdiscipline project assign- 
ments in ui^per level courses; require 
students to go through the phases of con- 
ceptual and preliminary planning, engi- 
neering, design and manufactuting or con-, 
struction planning. Go as far as [possible 
(o achieve a total ''process'* understand- 




EDUCATION 



BSEE - California State Ihiversity-San Diego 
IBEE - University of Southern California 
ft 

AFFILIATIONS 



rienber, InstiCue of Electrical and Electronics 

Engineers (IfiEE) 
Ifenber, Pacific Coast Electrical Association 

cyniER 

Registered Professional Engineer, California 
COt\Pm & RESPCNSIBILm 



Southern California Edison Ccrpany 
r^anageK of Engineering Design - Responsible for 
the engineering and'^design of the conpany's 
generation and generation-related facilities. 
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AHACHMENT 1 ^ ' f 

P R ! M A R Y F N r, I M F ^ R 1 N fi A B P A 



. EXECUTIVE 
VICE PRESIDENT 
I - 



ENGINEERING & 




ADVANCED 




POWER 




• SYSTEM 




FUEL 


CONSTRUCTION 




•ENGINEERING 




SUPPLY 




DEVELOPMENT 




SUPPLY 


1 

PROJECT 


■ 1 

RESEARCH & 


1 

0 & M ■ 


SYSTEM 


I- 

FUEL 



MANAGEMENT' 

ENGINEERING 
DESIGN 



DEVELOPMENT 



BULK POWER 



FACI 



CONSTRUCTION 



. NUCLEAR 
QUALITY 
^^JVS^URANCE 



ITIES 



SYSTEM 
' OPERATION 

TELECOMMUNICATIONS 



• PLANNING 

ENVIRONMENTAL 
AFFAIRS 



EXPLORATION 

FUEL ' 
CONTRACtS ' 

I 

FUEL 
TRANSPORT 



. COST ^ 
ENGINEERING 



SHOP & 
TEST 



ATTACHMENT '3 



EXAMPLES OF F N G I N E E R I N G WORK 



SAN ONOFRE 
SAN ONOFRE 
LONG BEACH 



2 & 3 

1 

C 0 M B I N D 



C Y X L E 



BIG^CREEK-HYDR^O ADDITION 

CO.OLWATER COMBINED CYCLE 

Y. UMA AXISrC.OMBUSTION 
TURBINE 

SEISMIC REANALYSIS-SONGSl 

FUEL OIL PIPELINE.' 
ADDITIONS 



• N P D E S 



SOLAR POWER 
WIND POWER 
FUEL 



L U C ^E R N E 
c r C L E 



PELLS 

VALLEY CQMBI ^ID 

COAL USE STUDIES 

G E 'O T H E ^ M A L GENERATION 

WATER RECLAMATION' 

REMOVAL 

REMOVAL 

PARTICULATE 
SYSTEMS 



S 0 
N 0 



SYSTEMS 

s s T E M s 

R^E M 0 V A L 



• SF. INSU1/\TED SOB.STATIONS 
^^TRANSMISSION 



ANDMANY MORE 
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AmCHMEffT 2 



E N 6 I N F F R I N 6 & CONSTRUCTION 



VICE PRESIDENT 
E & C 



X 



ARCHITEQURAL 
SERVICES 



ARCHITECTS 



ARCHITECTURAL' 



DES 



GNERS 



BUILDING 
PLANNING 



X 



E & C 
SERVICES 



/ 



ENGINEERING 
DESIGN 



PROJEa ^ 
MANAGEMENT 



PROJEQ 
ENGRS. 



I 



.GENERATION 
ENGINEERING 
SERVICES 



NUCLEAR 
ENGINEERING 



ENVIRONMENTAL 
& DEVELOPMEI^AL 
ENGINEERING. 



1 



ENGINEERING 
SYSTEMS 
DESIGN 



1 



CONSTRUCTION & 
TRANSMISSION/SUBSTATION 
ENGINEERING 



PROJECT 
MGRS. 



COST ■ 
ENGRG. 



r 



TRANSMISSION 
ENGINEERING 



FIELD 
FORCES 



1 



CONSTRUCTION 
MANAGEMENT 



APPARATUS & 
MATERIAL 
ENGINEERING 



CIVIL 
STRUCTURAL 



MECHANICAL 

ELECTRICAL/ 
CONTROLS 



DESIGN/ 
DRAFTING 



SUBSTATION 
ENGINEERING 



MATERIAL 
CONTROL 

CONSTRUCT I Olf*t 
PLANNING 

CONSTRUCTION 
MATERIAL 
INSPECTION 



RWI 



A JOB REQUIREMEiyT FOR RECENT 
EiyGINE^RIAIG GRADUATES 

F^OR A PARTICULAR JOB? 



San 
Diego > •* 



A consultont recently told me 
th^t w, speak at . a rate of a6out 150 words 
per minute, while w« hear at about 500 
words per minute. If he »s correct, you ' 
wiU have some idle time durftg this 
preseotation. Let's see if we can use that 
,tune to reinforce the points I^pe to 
comrminicate.. ' 

' Consider our session topic today 
a the context. of your first job, substituting 
your position for that of engineer. And try 
to recall whether y^r. professional skills 
were the most important factor in doing that 
job. Then let's match your experience with 
my view of Jh* ^jroblem we face in ♦ . 
engineering today. 

,. ^ believe our topic could be 

di^Bsifd in the .forum of any profession. 
. A» you WiU see. I'm convinced that we are 
considering a broader subject.' but for now. 
let s consider the specUl field of engineerii 

Our recruiting and.sele&Uao 
process follows a predict^le patte^g^ej 
are established ia terms of numbers of 
specific degrees and levels of training. 
Arrangements ar« made with ciollege 
placement oenters. The personnel recruiter 
conduct, interview^ on carn^,. And selecte'd 
candidates are invited to come and discus, 
the job with department supervisors. 

\o You m^y be surprised learn 
' that technical ability i,. .eldom an Tssue in- 
this whole proce... . We find that the * 
coUege. provide a relUble program of 
engmeering^tudy. • And .thi graduate^vho 
meet, ourm.ired standard of academic 
achievement Wui Ji.uaUy satisfy the technical 
need* af „£he job. Yet. with all of the effort 
that goes into the evaluation, 'too aften we 
fiOd later that we do not havp the right 
person in the job. That. ^alization may ♦ 



Frank S. Boroushft, Jr. 
C. F. Braun fi Company 
Alhambra, California 



come when the engineer quits because we 
faded to adequately describe the nature of 
the work. Or, it may come when we see 
that the erfgineer is not getting the job done. 
Either way, it Has been an expensive ■ 
misUke for all concega^d. And one which, 
in my view, can be reduced, if not 
eliminated, with better communication. 

Whether an engineer is required' 
for a particular job must be determined by 
the nature of the task,, the organizational 
framework, , and- the available staff. 
Considered from the viewpoint" of in 
•engineering company.- the question is 
fundamenUl to profitable operation. That is 
organizing and s^fing. will ideaUy be 
planned to ensur^that engineers are 
assigned ahly those Usks requiring 
engineering skills. Designers, technologists,, 
and other technical support personnel wiU^ 
then be assigned to other Usks' such that the. 
job IS done with as little underutilization of 
individual skiUs as possible. 

* 

Sound Utopian? Well, let's see 
. why our actual jobs often fall short of this 
"^.T^'^'^"""- A job usually consists 
of the foltowing^ activities. Comp,utaf ion and • 
analysisjjy engineering discipline." Design 
and draftmg to produce V^orking docuftient,. 
And coordination of these techmical 
-activities with, purchasing, cost-estimating. • 
scheduling., aod manufacturing or 
construction. This aUocation of .tasks is 
frequently an accurate reflection of an 
organizational structure 'that has evolved 
through experience in ^'getting the job done". . 
And. in spite of the interface problems, 
task definition and organizational approach 
are no^ the usual flaws in our model job. 

Where., then, do we most often " 
miss perfection? To the .CQntinuing dismay 
of engineering and personnel managers, it is 
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in^qnx dlffitf&lty ^ith V^^/uitm^nt and selectioB 
of the "right" personnel fbr^out organisation. 
By ^'jright*^ I mean those individuals who 
possess not ''only the ne^e^ technical skills, 
Sut also an essential >characteristic - the 
ability to communicate effect ive^ly* While this- 
staffing problem occurs at all levels ^in an 
organization, let's limit our discussion to the 
'Se^teYing level, recent graduate engineer, 

* Em^ployers need to be mpre 

explicit" in describing to colleges and students * 
the communication skills that are;nec^sary 
for a successful engineering career. Colleges 
need to emphasize the importance of these 
skills, along with' technical suSjects. And^ 
engineering students Jieed to rpractlc^ and 
polish the^e skills with the ^ame diligence 
they g.ive io mathematics. Note that I 
haven't referred to written presentation* or 
oral presentation^ or eveii%xientioned 
effecil^^^listening. The simple fact is that 
good communication requires all these skills. 
-"And Our graduate engineer who Is rig^t for- 
the job must demonstrate that competence. 

You ma^ well ask, where do, we 
starts The training surely should begin in 
our 'pfim^ry and secondary schools^ ^As 
concerned citizens, we can and should see 
that it does. At the .college level, remedial 
instruction aad more practice in 
communication are required. If this means * 
we must sacrifice some ^technical material 
or extend the training "period, so be It. *Our 
graduate must have the tools needed to do the 
job. Jn recognition of this, many coshp^les 
offer their engineers a variety of contiihiLng- 
education programs and on-the-job training in 
communication. Industry has no choice. We 
must improve the productivity and proper 
utilization of our engineering talent. 

This need for training in 
communication i^ not new. Over thirty years 
ago, Carl Braun recognized that better 
presentation was vital to' our company. He | 
answered that^ need through the publication of 
a series o^ books ^evoted to giving explicit 
and practical help to' employees with their 
writing. The elements that he stressed £hen 
still^need to be 'stressed today. 

Our aim in good presentation is 
to clearly present facts in a way thai will 
selLour ideas to others and win their 
cooperation. Wc^^want our readers or 
,^istenera to think along with us. We want 



them to accept what we say, to agree, and 
then to tal|p some action. In sho1*t, we 
want their understandings and^heir wlll>ng 
and sympathetic help, " j 

How do we train engineers to 
achieve this? Well, first we have to get 
rid of some mistaken ideas. For example, 
here is an excerpt of what we tell our 
engineers about facts, 

"Word has somehow got around 
among engineers and bustness men that 
Facts speak for themselves. Pure nonsense, 
as every lawyer knows'. Facts do not spe€k 
for themselves. * To begin with, they are 
shy things that someone must dig p^t by 
hard work. And then they are useless 
unless they have a champion to talk for 
them. Let's not lean on Facts doing their 
own talking* Wha^may seem fact to us, 
may seem but Jl-founded opinion to the ^ 
other fellow. It's up to us to show plainly 
why we hold the opinions that we do. " 

^ We also need to instill an 

understanding that, ~ while we work in and 
witli larger and larger groups,^ our 
presentation is directed to individuals. Each 
reader or listener is our judge. I^ch has a 
viewpoint, perhaps even prejudices, that we 
must consider when we 'make our case ahd 
invite agreement. In our presentation, ^ 
then, we seek to imagine 'ourselves in the 
other fellow's shoes. When we rftart from a 
point where -the writer ando reader are* one,' 
we develop our thoughts with an 'awareness . 
of the reader's nee4si providing neither, too 
much nor too little information. 

• 

'Another thing we need to teach i3 
to stop ^hen wp've said it all. If our 
message is to inform, further words may 
raise doubts or cqnfusion. If we want 
action, let's ask for it. Suggest a plan. 
Offer a solution to the problem. That is, 
clearly indicate to tlie reader or listener ' • 
that the communication is completed and the' 
bail is in his court. If we have done our 
.job tight, we will get the' response we , 
desire. 

, Going back tp our r^cruitr^ient 
and selection pjrocess, how can we increase 
the odds that. our recent graduate will have 
a supcessful engineering career'^ I believe 
the answer is clear» We caji, in addition 
to providing training, .a'djust our priorities 
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to give greater emphaiii to coimnuni cation 
■kiUi in personnel evaluation, in defining the 
job, and in o^r merit-rewaird lyatema. Good 
engineering is far more than preciie i , * 
dilculationi. It ii clear, to -the -point, 
info rain ve specification! and reports. It ^s 
doordinaUng and directing nriany individual 
efforts toward a common goal, it is', 

above all, th6 means of transforming a 
^ mental concept into an economic^ operable 
reality. No Wonder that we must have good 
exchange of information. 



If enginifters were conimunicating 
effectively^ among themselves and with 
nonengineers,* we shouldn't need to a^sk 
today's topic question. The engineers will 
tell us, tn no uncertain terms, what the 
particular job requii4^ ii^both engineering 
and support talent. The problem, which 
perhaps you faced in your 'first job, is ^fine- 
tuning our pommunication channels, both for 
transmission and reception. 



f 
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Frank Burroughs is a native Cali*fo|^nian^ , ^ 
Born in Loi AngeleCin 19?5, he attended^ the ^ 
Univecfity of Southern C^ilifornfa where he 
received his BS tn Cher^ici^Engineerfng In 
1945. Followii^ a period of service "as' a 
naval officer, he returned tq USC and earned 
his MS' in ChemicaJ^ Engineering in 1948. , 

* 

After completing his university worJc, he 
joined C F Braun-as^a process engineer, 
career with Braun has involved research, 
engineering, sales, and ma'nagenjent 
activities. As a vice president, he is . , 
responsible for Braun's Engineering Division 
and the Computer Systems and Personnel 
Departments. ^ 

He is ^ ^ember of the Americait Institute of 
Chem^llEngineers and the American 
Chemical Soc'iety. 
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# 1977-75 
r PLANNED 
^ REGIONAL EFFECtlVE TEACHING 

INSTITUTES 




St. Lawrerice Section (English) 
■ M. M. Douglass . ' • 

Department of Civil Engineering^ 

Sir George Williams Campus 

Concordia UniveVsity , ' 

Montreal, Quebec, Canada H3G-1M8 
^ (514) m^32 

New England Section 
Dwight G. Scott 

/techanlcal ^Engineering Department 
University of New- Brunswick 
Box 4400 

Frederlcton, New Brunswick 
Canada E36 5A3 ' 
* 0506) 453-4513 

Date: April. 10-11, 197Q 

Illinois-Indiana Section * 
Charles Lentz ' " and 
Department of. Electrical Technology 

f <lue University ' « * ^ 

ttafayette, Indiana 47907 
7) 493-259;^ 
Date: ^ September 26-27, 1977 

topic: , Some simple^steps 

Resource Person: Professor Alan J. 

Kijfllwgst Section 
';Richard Sraham 

.Mechanical' Engineering Depa'rtment 
Wichjta State University 
Wichita, Kansas 6720# 
1316) *68§-3402 or 3403 
Date: March 22^ M 978 

Pacific Northwest Sectf^ 
Allan Torvi ^ 
Mechanical Engineering Department 
University of .Calgary 
Calgary, Ali)erta, Canada T2N 1N4 * 
(403) 284-5790 — 

' Rocky Mountain Section (East Side) 
Gary Fishier jMajor) ' . , 

U.S.A.F; Academy 

Colorado Springs, Colorado 80840 

,(303) 472-2555 or 4ia6 

Date: November 17-1*8, 1977 ^ 
, Topic: Instructional Design for* 

Individualized Learning * 

Resource Person: Dr'. Lee Harrlsberger 
^ Place*: Air'-forc^ Acajiemy 



St. Lawrence Section. (Frenelr) 
I am sure one will l?e run here but 
haVe not received «ny informati*on 
to>date. , 

S%ut^eastem SectkTn 
Robert J. Bell ' 

Box' 1571 . ^ 

Vanderbllt University " ^ j 
Nashville, Tennessee. 37235 ^ 
Date: 'October 7-8, 1977 > 
Place: Unlversrty of Tennessee at 
Nashville 

Topic; Learning Styles and Teaching 
Styles 

Main Pres-enter: Dr. Joseph £. Hill 



Mitchell .Jolles ' / 
Department, of Aerospace and^ Mechanical 

Engineering 
tJniversity of Notre Dame 
Ifctre Dapoe^ndlana 46556 V;^^ 

we can all take to improve our teaching* 
Brainard ^ 

it ^lf -Southwest Section ^ 

Halter's. R^ , . , * " . 

0epa^tmeo^| o^echani^cal Ertg^neering ■ 

Ur\tvers1fy <Sf Texa^» ^, 

Austin, Texas - 787.1^ ^ ^ \ 
M51%) 47l-133r- ' ^ ' : 



"Pacific Southwest Section ^"^^ 
Clyde N. Holland T 
Co9rdinator of 'Civil Engineering 
Northern Arizona University 
Flagstaff, Arizona 8600) 
(602) 523-5252 




Rocky Mountain Section (West S1(g ) 
Hurshchell JLirle 
Weber State College 
Ogden, Utahi^ 84403 

Regional ETI' toordinator • 

Joseph S. Bol^nd ITI ^ 

Btectrical Engineering Department 

Auburn University 

Aubi)rn, Alabama ' 36)330 

(205) 826-4330 . ' ^ 
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SESSION 3.2 
WOMEN 

IN EiyqiNEERII^G AIUQ SCIENCE 



Donna 8. Frobroieh ^ 
Assis^pit Prof nsor 
School of Englnooring 
Unhrorslty of tho Pacific 
Stockton, Cailfortiia 



, DONNA S. FROHREICH 



i 



Donna S. Prohrelch received an A.B. (with Distinc- 
tion) l!n sociology and a M.A. in education from 
Stanford University. ' Prom 1968* until 1974 she was 
assistant professor and coordinator of programs 
for women iofcugineering at Purdue University. 
While at Pu^he she developed an extensive plan 
'^or attracting and retaining women engineering 
students. She initiated the "Directory of ^kjllege 
and University Programs for W^lmen in En^laeering. " 
In 1974 she was named Dow Outstanding Young Fac- 
ulty Member from the Illinois-Indiana section of 
ASEE. M^. Frohreich is currently assistant pro- 
fessor and coordinator of cooperative educations in 
the School of Engineering, University of the 
Pacific, Stockton^ California, She also coordinates 
the NSF **Women in ^gineering" program conducted by 
University of California Extension, Davis. , Ms. ^ 
Frohreich is chair*n*of the RWI Women's Action 
Group. . t 
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WOMEM STUDElOf S PLAMS FOR 
CAREERS IN EN0.lltt|Ji^lNG 



Mary Di»d«rlchOtt 
Colt#9«of EfigifiMTing 
Cormll Univtrsfty 
fthaemNmYork 



sp^g 1977^92:vey 



Based on national survey re8ulta| men 
freafaaan atiidenta in englneerl4|^^^^^i^ their 
plMB^ for careers in englneetlng* They differ In 
regard to field choice and aarrlage-career plans. 
Both 9en*8 and %roaen*8 responses Indicated a need^ 
for aore Information about the profession.. 



A aa^op survey 4>rograa %ras undertaken In 1975 to 
det^ndne the cliavact eristics and attitudes of ^ten 
and woaen engineering students. The program 
Included surveys at th^ beginning and at- the end • 
of the fi^eshlun year for a^tu^aats who were fresh- 
aen In > engineering In fall 1975 or In fall 1976. 
The survey results provl'de^lnforaatlon concerning 
Students' plans for careers .In engineering. These 
results are the focus of ^thls paper. • 

• » 

Method 

Survey Population and Saapl/e ^. , " ^ 

. the survey results reported here refer to the 
population^ of all first- tlae engineering fr^shaen 
who entered ^one of forty-two schools during the 
fall 1975 or fall 1976 teras and who continued In 
englneerj^l at the saae school throughout ^e' 
freAhaan year., ' 

We estlaate there were approxJ^tely 17,7pO stu- 
dents In the population of f reshaen In .spring 1976, 
of whoa approxlaately 14. 3X were woaen. In spring 
.1977, an eatlaaCed i9,40O^students' were In the pop- 
ulation of f reshaen, and about 15. 8Z were woaen. 

A sa^le of sixteen of the forty-two s|hools vr^ 
selected^ to partlclj/ate, In the surveys. Saap/e 
se lectio^ procedures ate described elsewhe^rev*- ^ 
Students at fifteen of the sixteen schools parcel- 
pated In the surveys; In'^both fall 1975 and sprang 
1976. Four hundred nlnety-slx aeri and 487 women • 
'coapleted both of the^e surveys. Students at, thlr- ^ 
teen of the schools partficlpated In both the fall 
1976 and spring 1977 surV^s. Five hundred and 
el^Cy aen and 535 wome^: completed these purveys. 

# Of those eligible to complete the spring surveys, ^ 
36Z of the men and 45Z o^ the women In the .fall^ 
1975 freshman sample completed the spring 1976 sur- 
vey Forty percint of th< men and 50Z of che women ^ 
In th^ fall 1976 fi^esbman. sample completed the' 




Although there was a. substantial degree of student 
non-response co the spring surveys, the Inclusion 
of data for two ^different entering classes allowed 
us to determine whether the results which weoe 
obtained were stable. Non-response adjustment 
procedures were Included In th^^^Rysls o^ the 
survey data- In an attempt t^^^nlmlze non- response 
!>las. 

Questlodnalre ' 

Ift ^all 1975,^he first gjo^p of freshmen complet;- 
ed the College St indent Questionnaire {CSQf devel- 
^ oped j^y th^ Educatli)&al Testing Service, as well 
as a 30-ltem questionnaire d^eloped for this stu- 
dy. In ^11 1976 the second group of ^freshmen com- 
pleted an 80-ltem questionnaire which lacluded a 
number of Jl teas from the previous fall's survey. 
The two groups of fr#shaen completed' a 60-ltem 
questionnaire In the spring of fVeehman yeat. This 
qiteselonnalre coiltalned some Items from the CS0 as 
well as others developed for l^nis study. 

Analysis * 

Data were analyz^ In terms of estimates of the 
proportions of men and of women In the population 
who woCld have a given respo^^e tc/ a question. In 
order to make valid estimates of the population • 
proportions, data were Vibjected to statistical 
,velghtlng procedures. The weights had a number of 
componeifts. The first 'was based on the stude'nt 
selection probablllxy for.^ch school., a^Ladjust- 
ed'the sample to reprfesenc ffil students flk|[ie 
population. TIte second was an adjustment for. sc 
dent non-respbose. -Th6 thlsd adjusted for non- 
partlclpatlon of certain schools. 

The precision of the estimated proportions was 
^uge<i by obtaining estimates of the standard er- 
rors, of the ^estimated proportions'. We also esti- 
mated the precision of the difference between the 
^es^lmated -proportions fqr men and womep. By com- 
paring the .difference In ^the estimated propj^rtlons 
of men and women giving a certain response v^th the 
standard error* of the difference, we determined 
whether the differences in estimated proportions 
were |^atlstically significant. - 
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t» of ^leae surveys. 



I will now discuss *the 

Hots that .all the students lAo coapleted the spring 
^survey had also cOiq>leted the fall survey. To 
4c)ileve co^rsblllty o'f the fall and spring aar- , 
vey respoiises, data froa ibe fall aurveys were 
only included in thia aniiysla If the student also 
coflpleted the spring ^rvey. 

I will discuss three ^eas: field oMce* marriage- 
career plans, and attitudes toward the engineering 
' profeaaion. 

Field Choice ^ . 

• 

Student's preferences ^or aajor fields differed ' 
by sex (see table 1). Inr the spring of each year, 
^ • smller i>ercentage of wmen sttsdents than of sen, 
students, (approzinately 891 of the wown and 96Z 
of the aen) in4ijcated an intention to najor in one 
oi the engineering field^. However, there waa no 
n<m-engineer-ing major field which was chosen by a 
significantly greater proportion of women than of 
■en. 

-Each' yiar, significantly, smaller proportions of 
^women than of men.werr interested in ttajorlng in 
electrical engineering. ^ In the* first year, but 
not in the second, significantly smaller propor- 
tions of woiq|ha tiun of men were interested in 
majoring in mechanical engineering. These differ- 
- ences in field preference continue established ' 
patterns. From 19f70-71 through 1973-74, 24Z of 
nen and l^X of women in engineering received bach- 
elors degrees in electrical, electronic, or com- 
municatitms engineering. Seventeen percent of men 
amf 9X of women received bachelors degrees in 
■echanical engineer iofg. 2 



It would be«very interesting to learn why electri- 
cal engineering and perhaps mechanical engineer- 
ing are less appealing to female than to ule 
engineering stMdents. ^ ^ 



\ 



MarTi»ge-Cafeer Plans 

. 

Perucci has examined .tamporal partterns in marriage 
and childbearing for women scientists and engin- 
eers.^ We sought to obtain projected patterns ^of 
childbearing in relation to employment^ for .these 
women "engineering students. Informtion ix0m the 
National Longitudinal Surveys of labor market ex- 
perience Indicates premarital attitudes oi 
youn^ women' toward labor force activity of mother^ 
of young ahndren are predictive of <he women's 
own labor force participation when they have chil- 
dren. Thua^we obtained information concerning 
women studenfrs' plans for combining childbearing ' 
»wlth careers'. We did s^^n two ways: 

(1) At the beginning tof th^ fre^hman year, 
students Indicated their pV^rred m^rl^J^career* 
statua .fpr a time ten years in the future (gener- 
ally age 28)*. Women's responses to this question 
*are indicated in table 2. 

, / 

(2) • The surveys ax the end hf the freshman 
year determined the age at which the same students 



preferred to have their first child and the age at 
which they first wanted to stop working for six 
■onths or aore. An sversge of 55Z of the women* 
preferred to have tii«ir, first child between ages 
24 to'^26 or 27 to 29. Of thoae women who wantea 
'to have their first child between ages 24 and 29, 
abojit 40J each year wanted to first stop working 
during the three-year period in which they planned 
to have their first child. About 5Z expreased an 
interest ift- stopping work before the childbearing 
period. T»\us a maximum of about 45Z of the women 
who planned to have^ their first child between the 
*8e« of 24 to '2^ years plan, to stop working for 
lon^r than six m^ths during that period. Appar- 
ently, the others (55Z or more of the childbearing 
group) ^lan to. continue working on a full-tlae or. 
part-tlmAy^basis whe^ their children' are young. 

Coaparlson^of men's ^^nd women's responses ta the 
spring surv^ questibna concerning career plana 
indicated thAt men and women tended to have differ- 
ent career plVns. Women tended to prefer starting 
, full-tine professional work earlier ihan the men 
di4 (see tahys 3), Whereas larger -^rcentages of 
nen than of women preferred to start part-time pro-* 
fesslonal work between 21 and 23 yfears of age, lar- 
ger percentagfea of women than of men preferred to 
Starr part-time work between 30 to 3t years of age.. 
It appears tha^ m^ preferred to start part-time 
professionals %rork while still in school, whereas 
larger percentages of women- than of men were inter- 
ested in working .part-tine after they finished 
^school. ' ' 

In addition, larger proportions of women than of 
nen preferred to first stop working for periods 
, longer than six months' between the ages of 2^ and 
29 yeard of age. (About 88Z of the women infthis 
group weire Interested in having a child at that 
time.) ^ r 

•Finally, larger proportions of women thatT of men 
preferred to return to full-time work between 33 
and 38 ^ears ^f age. 

- This, examination of the caMer and personal plans 
of men and women students iK^cates a^^reat deal 
of variation among the re^pdRes of^each group. It 
•ls» clear that many women planned to have work 
j>attems sim^ar to those o^f the majority of men. 
However, many oth^r women engineering students wlU 
require flexibility from thei« eifployers in regard 
to part-^ime work and returning to work after per- 
iods of un^loyment. Job retraining programs may 
betfome increasingly important ift engineering. 

Attitudes Toward the Engineering Profession 

\ Students -were asked to induce ite' their preferred 
and .their «3cpected wo^^k situations. Students fre- 
quently did pot expect xo work in the^r preferred 
work situation. Rather, about Ul of m^n and women 
expected to work in a medium' to large firm or corr . 
portion, whereas^ only about -^^.IZ preferred to wrk 

^In this situation. >laay respomients who 4)referred 
to work in their owiybusinesses or in research or- 
ganizations did not^xpept to work in these situa- 
tions. Finally, larger proportions of men than of 
women pre^erjred to operate their own businesses . 
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Host of the students overestimated the_ proportion 
of vooen anong pj|||r icing etijgineers in the 
Their etstlmates apprbxlmated tfie proportion of 
women anong freshman engineering students at uni- 
versities, rabher than arnon^ practicing engineers. 
Apparently 'the^e students are unaware that the 
increase in the numbers of women engineers has ^ 
been very recent. • ' ♦ ^ 

A significantly larger proportion of men than of 
women student's agreed that they had understood the 
nature of engineering carepr before they started 
college. In fact,, about 502 of thfe women and 382 
of the men indicated they had not understood the 
nature o^ an engineering 'career . , Nevertheless, 
there was no significant* difference between the 
proportions of men and w5men who agreed that they - 
were strongly motivated to be engineers. 

Students* responses concerning thP engineering 
profession indicate the need for programs to 
acquaint them with the nature of an engineering 
career. 
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\ Estimated Progprtions 
Spring 1976 Spring 1^7 
Men Women Men Wdftn 



TABLE 1. Differences ih>major tfeld preferences. 

A Estimated Progprtions 

0 ^ ■ 

Major field preference 

1. None in engine^ng ^ 4Z (U%* 32 • 12%*^ 

2. Electrical engjfceering'' 17 A * 22 9 * 

3. ifechanical engineering 19 

4. Chemical engineering 17' 

5. .Civil engineering 11 

* Difference in proportions between men and 
womei} sigirif ican&^^ .01. 

XABLE 2. Women '^narrlage-career preferences, in 
f^l of fresbtfSn year. 7 



8 * 16 
17 16 
17 14 



n4 

15 
10 



» Marriage- career 

preferences * • 

1. Single, full-time job ' 

2. "Married, no children, 

full-time job 

3. Marked, no children, 
paiffrtime job 

4. Married, no children, 
unemployed 

5 Mixr led ; ch i Idren , 
• full-time job 

6. Harried, children, 
'part-time .job 

7. ^rried, children, 
unemployed 

No response 



timated Proportions 
Fall 1975 Fall 1976 



82 
32 

1 

0 
20 
26 

7 



82 

46v 

. 2 

0 

• 19 
19 

4 

1 2 



TABLE 3, kg% preferences for cartfer-related 
^ activitieflll " 



Age to start full-time 
profeysional work 

1. 21 to 23 

2. 24 to 26 - 

^ge to start part-titte. 
professional work v 

. 1. 21 to 23 ^ ^ 
2. 30 to 32 

Age. to first s^top working 
for six months 



Estimated Propor tions 
Spfing 1976 Spring '19^77 

Wdmen Hen ^Women ' ^ 



Men 

472. 
36 



24 
0 



1. 
2. 



to 26 
to 29 



Ageto return to full- 
^me work 



1. 33 to 35 
2; 36 to 38 



' 1, 
l' 



632 
24 • 



14 
6 



8 
18 



8 
7 



482 
36 



18 
0 



622 
29 * 



17 



* Difference significant at .05.. 

All other differences in proporttons between 
men and women aVe significant at the .01 'level. 
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BAY AREA 
NETWORK 
FOR WOMEN IN SCIENCE 



^ Diego 



III 



FULL-TDC SCiamSTS AM) EIIGINB5RS BMPLO YBP IN UNIVEHSI TIBS AMn muj^^ 10^^ ^ 



ri«lcl of B^loy^t 

TOTAL 
BNGINBBS 
PHTSlCAL ^I. 

Cheaists 

Phjsicists 
HATH SCI, . 
UPS SCI. 

Agric. bc^. 

Biol. 

N«d^ 8ci« 



Total 


Men 


230,5^ 


19At,6lO 


22,799 


22,352 


34,442 


31,942 


14,172 


12,651 


10,867 


10,465. 


23,081 


^ 19,988 


92,589 


73,910 


12,963 


11,546 


34,744 


27,757 


44,882 


34,607 







Vonen * Yemen as % of -Total 



35,929 
477 
2,500 
i,521 
.,,402* 
3,093 

18,679 
1,417 
6,987 

10,275 



15.6 
2.0 

10.7 
3.7 
13.4 
-20.2 
10.9 
20.1 
22.9 



The abov^figures indicate that Respite an 
increased, awareness, generated by- the women's 
movement, of the inequalities in career opportuni- 
ties^ and incoBes for women, affirmative action 
programs and efforts by government, industry and 
business to recruit wore women, there h^s no$ been^ 
a significant increase ip the number's of women 
preparing for and pursuing careers ip non-tradi- 
.tional scientific and techni^l careers. Recent 
research indicates that a nunber of factors are 
contributing 't4) this underutilization of human 
resources. 

In 1973, the socioVogitt Lucy Sells identified 
as the "cHtical fUter" which presents women from 
entering any undergraduate major fij^lds except 
the lower paying ones which have traditionally been 
pursued;>by female students (i.e. humanities, 
education and the*arts).l The effect, of this in- 
adequate preparation has been that the economk: . 
prospects and status o^women remains unpromising: 

...th'e earnings gap between men and women* 
has widened in the past twenty years, 
alth(^gh there are more women working ^ . 
outside the home today than there were 
20 years ago. Momen holding full-time 
jobs now average $6,800 a year, 43X less 
than the $11,300 men earn. ' Women earned, 
about 36% less than men 20 years )go.2 



Until such time as .high school girls and 
college women begin to take the mathematics which 
^profide the foundation for careers in scientific and 
technical fields; so long as traditional fields of 
study are chosen by young women, their career 
OTtions and hence their economic prospects will re- 
ira'irt limited.-*. The limited range of career'options 
for young women, app^rs to be a functton of stereo- 
typing of mathematics and technical studies as 
belonging jthe male domain according to recent 
research. Byl the time gtrls are in junior htgh, 
they have accepted assumptions tbat girU are not 
good at and should not be interested in mathematics. 
However, pricrr to junior high, these attitudes toward 
mathematics are not evident among students themselves. 
However, teachers^and counselors do tend to v^ieW 
mathematics as more appropriate for boys and Veel 
that boyff lo better in mathematics. Thus, young 
girls still .tend to aspire to careers In teaching, 
nursing, and clerical fields. The stereotypical 
assumptions of teachers^ counselors and parents about 
sex-appropriate careers for girls are reinforced by 
the lack of visibility of women in careers in tech- \ 
|»icaT and scientific fields. This: 

& ^• 

...the problem seenS circular: Girls avoid 
mathematics and science Inliigh school, 
college and graduate sch|^ because they 
perceive it jk unreal te(^o the* career 
goals. As yong as* they avoid the^ courses 



66 



197B COLLEGE INDUSTRY EDtlCATION CONFERENCE 



they are unable to compete for careers in 
those areas at a later time. 'The few 
women who aspire and atta1«.<career^1n 
^ sciences, the less likely attltM^s afnd 
views iif these careers as 'wascunne* 
win change. As long as 'these career 
• areas are perceived as 'masculine* only 
a few young women will be entouraged 
toward them. 4 

One' model for breaking though the circle of ' 
math avoidance,. and lack of visibility of women In 
non-traditional careers has.be«#develop1ng In the 
San Francisco Bny Area'slnce 1975. The Bay Area 
Network for Women In Science Is a unique cooperative 
effort by people at. all levels and types of -educa- 
tional Institutions, and representatives from 
Industry, government, business and research Insti- 
tutions working together to overcome math avoidance 
In girls and young women. 'A number of techniques 
and methods are employed In overcoming math avoid- 
ance In order to encourage young women to pursue 
studies and careers In scientific and technical 
fields: providing profess^lonal women role models 
who are non-stereotypical examples of women working 
In scientific and technical fields and developing 
programs in supportive environments which permit 
young girls and women with successful experiences 
doing mathematics. In Addition, the Network serves 
as an "did girls" network to provide young women 
with personal^contacts. and mentors to assist them 
ih establishing careers. 

. The Bay^rea Network for Women In Science has 
held a number of conferences for high school girls, 
providing th^ with "hands on" experiences in science 
and math, encouraging personal contact with pro- 
fessional women and disseminating information about 
careers in scientific and technical fields. These 
conferences haVe grown as the result of a conference 
>61d at Mills College in April 1976. This confer- 
ence, entitled "Educating Women «for Science: A 
Continuous Spectrum" used as the basis for discussjon 
^1n one of its workshops a' discussion of Action ^ 
Programs. The concept of action programs- had 
developed from a conferei^e for 7-12t^ grade girls 
which had been held at Mills one month earlier, 
•sponsored by Mill College and the Lawrence HalT of 
Science,, University of California, Berkeley. The 
goals of the Ki^h school conference were to increase 
young women's Interest in math and science, to 
foster awareness of career opportunities in math 
and science related fields, and to provide students 
with an opportunity to megt and morm personal contacts 
with women working Jn traditionally male occupations. 
These conferences were\seen as the beginning or a 
conjfinuln^effort to break through the circle of * 
stereotypllal thinking about women in non-traditional 
fields and to encourage preparation for careers tn 
scientific and technical fields through the study of 
mathematics and science. 

The plan to use these conferences .as a keystone 
for building an active intervention' program has 
. succeeded with a vfengeance. Since the initial con- 
ferences (the one for professionals and the first 
one for h\qh school girls), a conference "Women in 
Science and- Technology" was held at Mills^in October 



1976. four conferences, were held at different sites 
throughout the Bay Area in April 1976, and four 
more conferences are being planned to be held simul- 
taneously at four different sites throughout the 
Bay Area in February 1978. In addition, a two-day 
regional science careers conference, funded by the 
NSF^as held at Mills in March 1977. This con- 
ference attracted freshman and sophomore college 
women from 30 Bay Area colleges and universities. ^ 

Activities of the Network have reached the 
following audiences (approximate numbers): 

1500 girls from grades 7-12 hav* participated 
in conferences an<^ workshops. 

550 elementary school girls have attended 
classes and workshops' at the Lawrence Hall of 
^Science, University of Califbmia, Berkeley. 

600 college women have participated in con- 
ferences and programs. 




8— educator's (teachers, coij^elors and ad- 
ministrators) and scientists have attended con- 
ferences and programs. 

150 parents have attended programs especially 
addressed to them. 

' 400 network members have volunteered time/&nd 
services as planners, speakers^ panelists, workshop 
leaders and 1 iaison^rsons for the various events. 

Prior to th# establishment of the network and 
its activities, a number of programs had already, 
been developed to encourage young' women to consider 
careers in non-traditional scientific and technical 
fields, most notably the Women in Science Program 
developed by Or. Lenore Blum, Head of the Department 
of Mathematics and Computer' Science at Mills College 
and the "Math for Girls" program developed by Nancy 
Kreinberg at the Lawrence Hall of Science. The 
^perience gained through these programs was the 
cornerstone upon which the activities of the, network 
were built. These programs have demonstrated that 
the cycle of stereotyping and math avoidance can be 
broken, through the development of programs which 
prov.ide supportive environments, experience doing 
mathematics' and exposure to role models foV young 
women. 

The Women in Science Program at Mills began 
with the development of a pre-calculus course which 
prepared students for the calculus sequence in one 
semester, no matter what inadequacies ^xisted in 
their backgrounds. This was done 'by Kreamlining 
the traditional tollege algebra course\±o emphasize 
the concepts which would be necessary fw^^Uie^TaJ cuius 
and by a system of peer-taught workshops which 
provided students with th^. computational •and alg^^raic* 
skills whic^ they were missing cjue to inadequate 
mathematics preparation in high school. In addition, ' 
internships In industrial and research organizations 
were developed tO;prrbvide students with the opportunity 
to see how the concepts they' were learning in the 
classroom could be applied in the actual "world of 
work". A dual-degree engineering program with 
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^ Stanford BHIversity, the Uifiversity of California, 
Berkeley and Boston University was developed. A 
Curricular/Career Model Project in cooperation with 
Mills' Center^for Career Planning and funded by 
the Women's Educational Equity Act, has been devajop- 
ed. The Curricular/Career Project coordinates W 
career infonnation through a series of audiovisual 
presentations, panels of women in* scientific and 
technical fields, guest speakers and seminars with 
material learned in the classroom. An unexpected 
outgrowth of the internship program and the Curricu- 
lar/Career Project has been the development of non- 
credit "mini-cQufses" in which volunteers from 
' industry conduct short courses for students in order 
togive them specific skills necessary for use 

^ during internships. 

, The "Math for Girls" program at the Lawrence 
Hall of science is a class held once a week for eight 
weeks in which _girls from 6 to 14 are encour^ge^i to 
explore mathematical concepts and applications 
under the tutelage af young women graduate students i 
in a non-threatening environment. This year, 
Lawrence HalUof Science has received funding, from 
the U.S. Office of Education, Title IV for the 
"Equals Institute", a teacher training program in 
sex-fair rtiathematics instruction. 

The^Mills programs, programs developed at the 
Lawrence Hall of Science and the series of confer- 
ences all provide students, parents, scientists 
and educators with a variety of models and approaches 
for encouraging young women to prepare for and pursue 
careers in scientific and technical areas. These 
model projects will continue to develop, to institu- 
te new programs and to conduct research on way tO' ^ 
overcome /math avoidance and sex-role stereotyping 
through the establishment of a Consortium for, Women 
In Math and Science which ha^ just been funded by 
the Carnegie Corporation. T\^^^ funding will permit 
the Bay Area Netvifojrk for Women in Science to V 
establish a resource center, develop and dissemlji^te 
information and assist other institutions, in develop-* 
ing prpgrams to*further mathecnatics -and science 
education for young women. ^ 

The Consortium will maintain the, momentum of 
Network efforts and strengthen -and expand both 
program and research activities. It will be estab- 
lished on the' Mills campus in^the Spring of 1978. 

• The Consortium will act as .a coordination* agency 

^"and research base for projects and sttldies, and 
will include a nationwide dissemination program 
for students, educators, legislators and the gen- 
eral public. Initial activities will focus on 
consolidating Network activities. A Consortium 
resource center and svtitchboard will be located on 
the MiTls Campus. A booklet describing Network - - 
activities will be produced. Pre-collegieate 
activities of the Consortium (including in-service 
and pre-service programs for teachers, counselors, 
parents and administrators) will be based at the 
Lawrence Hall of Science at the'University of Calif- 
or3ai^ Berkeley under the direction of Nancy 

"tr^inberg. Collegiate activities (including con- 
sulting services) will be'based at Mills.College 

•under the direction of Lenore Blum. 
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The explosion of technology and Its appli- 
cation in recent years has resulted in an 
expansion of assignments for the members of 
the engineering technical team. Many of these 
assignments have direct relationship to 'Public 
welfare and safety. 

Today, numerous engineering technologist ^ 
graduates are functioning in capacities 
historically associated with the engineer. 
Near term attention needs to be directed to 
developing national anVJ state policies that 
protect the public and at the same time allow 
the engineering technologist to perform the 
range of activities for which he or she is 
reasonably prepared by virtue of education 
and experience. 



SESSION. 3.3 

REGISTRATION 
AND CERTIFICATION OF 
ENGINEERING TECHNOLOGY 

GRADUATES 

I Franqit V, Cannon, Jr. 

DMn of Enginasring 

Mnwraukae School of Cnginaaring 

Milmukaa, Wtaconain 

Classically, legal registration accompanied 
by licensing has served to identify tt) the 
public those members of a grouoing or 
profession who meet certain minimum educational 
and experience criteria. 

How is the capable engineering technologist 
to be identified for the public^ Should 
engineering registration and licensing oppor- 
tunities be extended to include engineering 
'technologists or is a seqarate registration 
and*licensing category needed? These questions 
and others are touched on by the presentors in 
this session. Hopefully, the thoughts and 
discussion shared in this session will move us 
one step closer to resolution of the issues • 
surrounding registration, licensing and 
certification of engineering technology 
graduates. 
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-I (rmW) f*EC>STRATIOIU OF ENGIIiEERIiyG 
|p [ILIi ' TECHNOLOGISTS: 
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The purpose of registering engi^reers is to • 
"safeguafrd life, health and property, and to pro- 

• mote the public welfare." The EIT examination is 
primarily an academic test'o.f knowledge of the 
basic and engineering sciences. ECPD accredited 
technology programs contain these basics, in their 

^technical core curriculum. The Engineering Tech- 
nologist must meet the same quantitative and 
qualitative criteria of professional performance 
before being licensed. There is no professional 
reason for eliminating qualified technologists 
from becoming registered professional engineers. 

Engineering registration boards are faced with 
Increasing numbers of engineering^echhology grad- 
uates desiring to become registered as professional 
engineers. According to a. recent projection, in' 
1982, Amertcan colleges will grant 35,000 baco^- 
laorate degrees in engineering. At the same time,*- 
over 11,000 students will i^eceive baccalaureate ^ 
degrees in engineering technology; therefore, one 
Out of every four "engineering" graduates will be 

^a BSET or BET. * ^ 

Should a four-year engineering graduate with a 
baccalaurate degree bft permitted to take the exami- 
nation onr engineering fundamentals? If he is 
allowed to talcevthe .examination and passes, should 
he be Classified as an "Ehgineer-Ip-Tra'ining?" If 

#he is allowed to take the examination bn principles^- 
and passes it, should he be registered as a pro- 
fessiorfal engineer assuming that he meets 
ex|^rience criteria? . - 

Perhaps if the two- track concept had beerf 
adopted 1^ 1955^ as recomnended by the ASEE Grinter ^ 
Report, we Wbuld not be faced'with thi 
but 'engineering pro^pewr moved toward 
scientific and theore£ica,l curricule 
"squeezed in. -more mathematics^ and sclfence a^welJ 
as ,4iumanit1es and social sciences; they squeezed 
out design, english composition and public speak- 
ing; ani they shortened the credit hour requirement 

by lOl/n addition."^ . y 

Much of these changes in eclucation progr 
were md^|e without the benefit of input from jf^ 
engineen^n practice or industry representatives.' 
4he new cuhcicula, heavy in science and- mathematics 
with applie^ourse work eliminated, did not ^et 
the practice-oriented requirements of iiicfustry. 
Only about 20% of engineering gradua,tes follow 
rese«:«f^-oriented careers. The greatest, demand is 
for practn:e-oriei^ed graduates. This is the 
vadhn^ that the engineering technologist is filT^ 
•Ing. 




The engineering technologist is more than a 
^technician. In fact, many engineering technology 
^programs leading to the four-year degree closely 
re$«nble regular engineering programs, and the . 
basic science and eng'ineering science content Is 
such that the graduate is qualified to pass the 
, EIT examination. It is precisely the growth of 
engineering teoinology, the quality of technology 
programs, and the fact that technologists are 
passing the EIT and becoming registered; that is, 
raising questions or creating concern >n academic 
circles. 

While educators argue the question, industry 
hardly differentiates between engineers and. engi- 
neering technologists. Technologists are being ^ 
^\ hired to do the same jobs as' their engineering 

counterparts, jti ties are the same, and differences 
, in starting salaries are so small as to be negli- 
gible. As far asthe employer is concerned, he is 
hiring an engineer at the hardware level, and as 
2 

D.E. Irwin asked, "I/hen technologists perform the 
same work as engineers who obtained registration 
doing this work - on what basis are technologists 
denied registration?" 

3 n 

R. John Miner surveyed fifty-five states and 
territories' boards regarding the current policies 
with respect to BET applicants: "Of the forty- 
eight boards responding to the questionnaire, all 
but two indicated that a BET is eligible for full 
P.E. registration under one or mere of the ^ 
following provisions: , 

Experience only 9 states 

Edircation and Experience 8 states ' 

. Experience and Examination 38 states 
Education, Experience and 

% Exai^inatlon - 42 states 

^he U.S. Civil Service Commission recently 
modi^ed their GS ratings so that engineering 
technology , graduates could qualify for profession- 

;1 engineering positions^ under the alternate 
e^thod'of qualifyihg.' "Candidates who have com- ^ 
pleted all the requiV'ements for a bachelor's 
degree In Engineering Technology (BET) including 
60 semester hoyVs of courses in the physical, 
mathematical and engineering sciences and in 
engineering as listed in the ba^ic Requirements t 
abdve,. in an accredited college or 1^ a pnogram 
accredited by the Engineer's Council for Prof es-, ^ 
sional Development (ECPD), and who - pass the ElT 
examinatiou , mefy be rated el iglETe for, certain 
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engineering positions. at GS-5. Eligibility is • 
•Ifmited to positions that are within or closely 
reflated to the specialty fie'ld of the Engineering 
Technology program," . ' O: 

. The only requirement for takinj t^he EIT exam- 
^ination in the State of California foV the past 
*40 years" is filing the application and payment of 
the filing fee, (Professional Engineers' Act 1977). 
Efigineering disciplines now licensed by the Board 
of Registration for Professional Engineers are: 

Agricultural Engineering 
Chemical Engineering ^ 
Civil 'Engineering 
Consulting Engineering 
Control Systdn Engineering 
Corrosion Engineering 
^ Electrical Engineering 

Fire Protection Engineering 
Industrial Engineering 
Manufacturing Engineering 
Mechanical Engineering 
' Metallurgical Engineering 

Nuclear Engineering r 
Petroleum Engineering ^ 
(Quality Engineering 
Safety Engineering 
Structural Engineering 
Traffic Engineering 

In addition, ceramic and aerospace have bee^ ap- 
proved by the board, tut not implemented by the 
Department of Consumer Affairs. 

Quality and Manufacturing were open under the 
"grandfather" clause until October 1, 1977 and 
January 1, 1978 respectively. All branches re- 
quire at least six years of professiona>] engineer- 
ing experience acceptable to the board, and suc- 
cessful completion of t>re EIT Examination or 
eligibility for a waiver of it. Since 1^75, the 
board has accept^t^sappl i cations for registration 
. in._CLine_af the eleven approved new technical dis- 
ci^iMii^s. Each new .approved disciplXne had a- 
"grandfaJher" period not less than onWyear.' 

The Professional Engineers Act deVlliyi 
"Professional Engineer" (6701) and the reason for 
registration (6704): 

670J. "Profe'^sional Engineer" within 
tKe meaning and intent of this act refers to a 
person engaged in professional practice of ren> 
dering service or creative work requiring educa- 
tion, training and experience in engineering ' 
sciences anrf the application of special knowledge^ 
of the mathematical, physical af^d engineering 
sciences in sucft professional or creative work. 

• 6704. In order to safeguard life, 
health, property, and public welfare, only persons 
registered un'der the provisions of this chapter 
shall be entitled to take and use the titles 
"consulting engineer", "professional engineer", 
or "registered engineer", or any combination of 
such titles, and according to registration with 
the board the titles "civil engineer"* "structural 
eng.1neer", "chemical engineer", "electrical engi- L 
neer", "Industrial engineer!', "mechanical engi- 
neer", "metallurgical engineer", petroleum "engi- 
neer", "engineer-in-training" or the titles in 
sucK" other branches as the boird may establish. 

A distinction fi\ tefminology exists* between 



civil, electrical , mechanical etc. , as "that 
branch of professional engineering" and the other 
licensed professions (manufacturing, traf.fic, 
quality, etc.) as "that specialty branch of pro-" 
fessional engineering", (so-called TITLE Regis-N* 
tration). 

Article 4^460 of the board rules provides the 
jfol lowinjf^cred>t for Engineering Technolbgy: 

(f7 1. The board may give one-half year of 
^experience credit for eatfh year of study completed 
in an approved curriculum' leading to a degree in 
engineering technology except that maximum of 
such experi'ence credit shall be two years per 
appl leant. 

2. The board has approved the curricula 
leading to a degree in engineering technology 
which has been accredited by the Engineers' Coun- 
cil for Profession2(l Development. 

Kotfe^' -^Graduates of ECPD accredited 
engineering an^ related science degree programs 
receive crectit for each year of study. 

In orrfer to vsafeguard-l ife, health, property 
and public welfare" was tjie justification for the 
paf^sage of our first registration laws and is 
'Estill the ^nly. jjustification for having such lay^s. 
In DO way should^ 1 i censing be a device to protect 
if\e "profess'ion^ or to enhance the prestige of the 
^gineer. The question that should be asked 1s, 
"Are technologists in the performance of their 
jobs acco^jijtable. for their work, subject to a code 
of professional ethics and as responsive to 
''bfealth,' vyelfare and safety* as engineers?" 

To my knowledge, there is no record that any 
technologists wh^o have been licensjed have failed 
to "safeguard life, health, property and public 
welfare." 'The record indicates that they have on ^ 
the contrary performed professionally, that they 
are perhaps even more responsive to concerns of 
"health, welfare and safety" as a result of their 
training in applied practice and awareness of 
material?, -processes, product development, quality 
control and testing. Their course work in the 
humanities and social sciences make them just as 
sjensitive to public responsibilities as engineers. 

Coosidering the large number of "registered 
professional engineers" who have achieved that 
status by routes which required neither a "Written 
-examination or a college degree^ , I find ijt djj^ ' 
ficalt to ^fhderstanfl the rationale of those vUlIP 
oppose the registration of technologists "for the 
good of the profession" or "protection of health, 
-welfare and safety." Th^ have not "proven their 
case that technologists are not competent and 
should therefore not be licensed., 
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Entry Level r Job Assignments ' 
^ Job assignments foj^baccalaureate engineering" 
technology graduates pArellel those of the beic- 
caUureatf engineering graduates. There are obvious- 
ly extensive variations In job titles and job fun- 
ptiqns for all typeyof technical personnel. This 
Interface betWeen baccTl aureate graduates in engi- 
neering and engineering technology has become tfe 
focus of concern both by ASEE as well as many 
technical societies. 

Initial or entry level job titles, as well as 
job functions and responsibilities, are often quite 
similar for both. This should be expected at the 
entr;r level since both types of individuals are 
beginners and require maturing experience prior to 
advancement Into more challeng'ing activities. Their 
academic programs when considered from the view- 
point of. technical content are gener*ally more 
similar than they are di^fferent. This Interface 
oc(^urs* particularly in those industries where 
employment Includes Immediate job responsibilities. 

The smaller company or one that utilizes 
fewer engineers is often more concerned with the 
immediate productivity of the new "employee and might 
In fact favor the employment of a qualified engi- 
neering technology graduate in certain types or jobs. 
Larger Industries may be more highly structured 
with job descriptions, job titles, and classifica- 
tions which are more specific and which might 
dfstrlminate more sharply in hiring practices. 

All Industries are looking for predictable, 
productive, performers with potential for advance- 
ment Into areas of greatertechnical responsibi- 
lity and/or -to management ^f the technical activi- 
ties. The beginning yejrs and early experience 
produce for both engineering and engineering tech- 
nology graduates Involvement In practical 'day-to- 
day problem solving activities. 

Satisfactory pei^formance on the job can lead 
to advancement either within the technical discipline 
or Into supervisory or other technically related 
functions* In any event-further development includ- 
ing acddemlc/study becomes a necessity. Continuing 
education Inf the form of credit and/or non-credit 
program? Iff a common charactieristic of' the success- 
ful yoCing' member of the engineering profession. 



THE EiyGIIUEERIIVG 
TECKNOLOGIST: 
JOB ASSIGNJVIEIUTS 
AND PRACTICE lUEEDS 



f Richard J. Ungrodt 
^ 12s* ^"'••«*nt . Aoadamic Affairs 
, Mllwaufcaa School of En0inaoriii« 
MilMraukoa, Wisconoin 



The Four Dimensions of Job Assignments 

The career progression of engineers has been 
documented and reported over the years. Reports 
show that a large percentage are advanced out of 
their technical specialty into various related 
functions. The interface between engineers and " 
engineering technologists is also evident in this 
type of career progression, there are four dimen- 
sions to the job assignments involving the develop- 
ment and career growth of any member of the engi- 
neering profession. The four dimensions include: 
(1) theoretical knowledge, (2) practical skills 
(3) job functions and (4) rate of career growth. 

Figure I illustrat;es a simple two dimensional 
model of the technical manpower sfiectrum which is 
conraonTy utilized to identify the various members 
in the spectrum of the engineering profession. ^ 
The factors related, to thepretical or practical 
knowledge have continually shifted over the past 
few years as more and more scientific and- technical 
subjects have become incorporated in the educational 
programs of both engineering and engineering tech- 
nology student^r* Thi^ trend has progressed to the 
present day at which we find some rather sophisti- * 
cated state-of-the-art subjects taught requiring 
considerable theoretical background in math and 
science which were not present just a few years 
ago. The change in- academic content of engineering 
technology curricula follow the chang'ing needs of 
industry and its new technical developments. 

The third dimension of a job assignment relates 
to the nature of the function performed on the job. 
This job function classification was first identi- 
fied in 1955 by the Re^tions-With-Industry Division 
of ASEE in a brochure titled "Description of Design. 
Manufacturing, Sales Engineering Positions in Indus- 
try for the Guidance of Engineering Students". 

^I^^ATe H illustrates those functions in three 
simjm/jed categories -.research, design and 
development; production and manufacturing; and sales 
and management. Although these designations are 
overly simi)11fied they permit the classification 
of various members of the technical manpower team 

' who afe invdlved In many different work activities. * 
These engineering positions range from management 
of the technical enterprise to the research and 
development of Innovative ideas, and from the 
production andlnanufacturing of devices and systems, 
to the application, maintenance ^ sales and servicing 
of those complex technical devices and systems. , The 
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individual's. choile of a particular position will be 
controlled to a great extent by the personal attrl*- 
butes and characteristics, personality, personal 
jnot1vat1on, and Interests of that individual as they 
inatch the ^ob functions of the position chosen^ 

Myron Tribusin March 1975 presented a some^ 
what similar view in identifying the various job 
functions in the Engineering profession. He called 
them the "Ings", the "doing" or ""engineering" face 
of a cube representing technology. Figure HI is 
foijnd inyffls paper "The Three Faces of Technology 
*iind the/thallenge to Engineer jn<rfilu<:ati on". Th^ 
three sides .of thfe cube were used to illustrate ♦ 
the-ICS, the-I«6S, and the-TIONS of technology. . 
(Dr. Tribus credits J. Herbert Holloman with 
orginating the three names for the faces of the 
cube. The "doing" or "engineering" face identifies 
job functions ranging over a wide spectrum from ^ 
the highly sophisticated and technical job functions 
to people oriented jpb fur^ctions as well as service 
type job functions. j 

Job functions thus provide the third dimension , 
to the two dimensional chart of theoretical know- , 
ledge and practical skills. Figure IV iltustrates 
this third .dimension and thus will allow for the ' 
appropriate identification or classification of the 
various members of the technical manpower spectrum 
who have similar job functions but might* have j 
differing entry level enducational backgrounda. Thus 
the interface of engineering graduates and engi- 
neering graduates and engineering technology 
graduates working in similar professional ^ngineen- 
Ingfunctions can be better visualized and understood. 

The fourth dimension of any job assignments- 
relates to the rate of career growth of the indV^- 
dual, A careful review of high performers in the 
engineering profession indicates that they step 
progressivly through a series of four distinct 
career, stages while many others stagnate along the 
way.. Dal ton ^ Thompson, and Wilson Interviewed 150 
engineers over a two year .period -and found key 
differences not^ly in the way engineers did thlYigs 
In each stage, ikt in the specific things or func- 
tions they performed. The four stages are 'identified 
by the authors as: 

Stage I - Responsibility to a Mentor 

Stage' II - Taking Responsibility on Oneself 

Stage III'- Taking Responsibility for Others 

Stabe IV - Responsibility for the Organization 

The first stage, "Responsibility to a Mentor" 
Is characterized by the Learning required of all 
entry level professionals. During this apprentice- . 
type stage the young professipnal works under fairly 
close supervision and must acquire technical , 
organizational, and personal knowledge. The mentor 
relationship is particularly critical in terms of 
motivating and teaching the necessary techniques . . 
and developing the habit to get things done. 

Stage III. "Taking Responsibility on Oneself" 
usually occurs when the experience, performance, 
ai^d understand in'g of the young professional warrants 
an advancement to the level of job function. The 



greater responsibility assigned with, less close 
supervision allows greater decision making freedom 
in -planning projects. A key career decision which 
faces the young engineering technologist or engi-. 
neer at this'timeMS the dilenma concerning speciali 
zation versus generalization.^ Some specialization 
Is almost necessary to obtain'the visibility and 
exhibit the p'erformance which will establish the 
confidence of management in the young professional 
as a knowledgeable person. General ists on the ^ 
other, Hand develop a broad background which ftope- 
.fully'wlll permit them to integrate the work of 
'Others and thus be assigned the management" of the 
overall project. 

Stage III, "Taking Responsibility for Others" 
may be reached in a short time by some, while 
others may never advance tp this stage during their 
entire career. The individual now begins to act- 
as mentor for others and increases contacts out- 
side of the organization. The leadership ski.lls 
involve a new orientation toward teaching and 
sharing ones knowledge with others. This stage may 
lead to additional responsibilities in areas such 
as marketing or the financial aspects of thfe 
technical endeavor,. 

Stage IV, "Responsibility for th^ Organization" 
'is attained by relatively few technical-professional 
people. At this stage in their careers they have a 
significant influence over the future direction of 
the organization, and will be involved in wide and 
varied interactions both inside and outside of the 
organization. One of their major concerns will be 
identifying and developing people with potential 
to. fill key positions in the organization in the 
future. > 

The various stages of career.growth can be 
■ considered as a fourth dimension of the engineering 
manpower spectrum. Although a strong relationship 
exists with job functions, this fourth dimension 
relates primarily to time or rate of career growth. 
The time, required , to attain a particular career 
stage is notonly*time variable, bu\ is distinctly 
Individual, and personal, ft is baseo on the abilit> 
to become a predictable, productive (performer, on 
the Individual's developed skills in .Tuierpersonal 
relationships and ^on psychological adjustments 
necessary to succe'ssful ly advance through the 
various cat^er stages. ^ 

Changing Job Assignments • 

One major company has indicated the transition 
from the use of engineers to engineering technologi 
in certain positions. Their internal document in- 
cludes a paragraph^hftaded "Transition from use of 
engineers to technoldgists" and reads as follows: 
"The extent of the need for baccalaureate 
technology progran graduates will not be 
tflearly determined until a constant flow ^ 
of technologists becomes available to 
employers. The present supply appears 
to be Increasing significantly. The need 
for technologists became evident when the 
supply' of engineers normally employed at. 
the-technologist level d1sappeare4. 
. Increasing demand for engineers over the . 
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past decade along viJth fhe relatively 
fixed or decreasing supply, made It 

• necessary to utilize **regular" engi- 
neering graduates fqr the growing 

. ^ "!fnt>er of positions in engljieering 

, . . planning, design, research, develop- 
> ipent, and operations. Today, more and 
.more positions In inanufacturlng, 
purchasing, quality control, field 
^ ^ engineering, production, construction, ' 
^eratlons, sales and services, formerly 
performed byiregular engineering graduates', 
are being op^ed to technologists as- 
^ employers Team to separate these 
.functions and activities from creative 
engineering planning, development, 
and design." ' , 

As more baccalaureate engineering technologists 
become available, more Industries will utilize their 
* services tn those unique ar^s where they can best 
Tunttlon. s 

Practice Needs - Reolstratlm 

* practice need? of any Individual arelilghly 
personal and psychologically complex.^ The varldus 
social or psychological needs are copmon to many 
wrkers, however professional persons also exhibit 
the need for professional recognition as well as the 

. need to serve others. The recognition of the pro- 
fesslona has been characterlstlcaRl^^^fforded by 
membership ranks in technical/professional societies 
and also by the license to practice. Licensing has 
been generally under the control of the state 
through the peer group, the only really knowledge- 
able individuals who are in a position to judge 
the professional competence of the practitioner 
In the United States the registration procedures 
;2Jn?"^ ^^"^^"^ graduates was developed in the 
1930 s and now utilizes two examinatiorls which are 
strictly academic in nature and a. third requirement 
of experience obtained over a timer period during 

' which the^individual is to accumulate experience 
of^such a nature and level as to be acceptable to 
the peer group. Academic tests are easy to admin- 
ister, 'however, critical evaluation of "progressive 
^responsible experience", which also demonstrates 
professional attitude and ethical conduct is not 
as objective as academic exams. The^work experience 
J&^not generally acquired under a closely controlled 
internship. The current procedures for critically 
reviewing the nature of the professional experience 
and the required development of professional atti- 
tudes and professional responsibility leaves much 
to be desired. Licensing procedures vary from state 
to sta^ with some rather arbitrary criteria being 

, required in some states. 

Practice Needs - Certification - I GET 
, . >ert1f1cat^on .of engineering technicians was 
initiated in order to keep the two-year engineering 
technicians as clos# to the engineering profession 
as p :<;ible and thus to disTcourage their InvolvemenT 
in un on activities. Thus the Institute for 
^Cert^^icatiyi of Engineering Technicians (ICET) was 
est«. -shed In 196^ by the National Society of 
Professional Engineers. ICET^has established three 
certi^cation grades which are associate engineering 



technician, engineering Jfechnician, and senior engi* 
neering technician. Theflnstttute^s Board of Trustees 
consists of four registeled Professional Engineers 
and four Senior Engineerfcg. Technicians. The engi- 
neer members are appoint A by the President of the 
National Society of Professional Engineers The 
technician members are selected by the Board Itself 
from among those qualified in the grade of Senior ' 
Engineering Technician. Al^applicat1ons for i 
certification are reviewed- for appropriate action 
by the Board. All Rules of Procedure must be 
approved by the Board of Directprs of the National ' 
Society of Professional Engineers. 

Practice Needs - Certification - FTCI 

AS the four-year engineering technologists 
came on the scene the ICET Included procedufes for 
four-year graduates to be Initially certified in 
the second category as Associate Engineering Tech- 
nicians. As baccalaureate engineering technology 
graduates were advanced in industry, U)e Interface 
with baccalaureate engineering graduates became 
. evident. Many became registered by reason of both 
examination and experience. This trend has pro- 
duced concerns in both the National Council of 
Engineering Examiners as well as in NSPE. 

NSPE took action to establish another certifi- 
cation procedure for the baccalaureate graduates of 
engineering technology even through the ICET.pro- 
cedures arready recognized this group. In (July 
976 the Engineering Technologist Certification 
Institute (ETCI) was established by NSPE It is 
also governed by eight trustees - four of whom are 
appointed^ by. NSPE, The Rules of Procedure for ETCI 
'"cnJ approved by the Board of Directors of 

NSPE. 'ETCI has established two certification grades - 
- Associate Engineering Technologist and Certified 
Engineering Technologist. At the present tfme 
there has been no mass movement for certifi6at1on bv 
the ETCI. ^ ^ 

The nature of the job assignments given engineering 
technologists is such that they have the opportunity 
through individual performance and productivity to be 
advanced along parallel paths with other members of 
the profession. It is. logical therefore that they 
are motivated to seek full professional recognition 
when they warrant such recognition. Until such time 
as this opportunity is legally removed, it is not 
likely that ETQI will be popular with the technologists. 

Conclusion v 

The progression in job assignments of any motivated, 
dedicated, professionally competent person is basic- 
ally an individual challenge. Technical competence 
is a necessary but not a sufficient condition to 
.reach full professional service and status.- There 
must be certain personal characteristics ; qual ity 
of character and personality which will unmistakably 
establish the trust and confidence necessary for 
advancement into new and challenging responsibilities. 
It is Important that individuals so motivated recog- 
nize the many facturs which affect their progression 
Some of these includer=The need to be organization-, 
ay acceptable, to be both physically and emotion- 
ally acceptable, have drive, being professionally 
energetic, dependable, a predictable performer, and 
mentally endowed with a high degree of Intel lioence 
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Recognition by the' other members of the pro- 
fession of the professional growth -and development 
of t'he individual I5 ab^ays desired by that Indivi- 
dual. Tp 'quote Herbert Hoover: - "But the profes- 
sional himself Tooks tack at the unending stream 
of goodness which flows from his successes w*th 
satlfications that few professions may know. And 
the verdict 'of his fellow professionals Is all the 
accolade he wants". 
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Pack^round 

• ^ ^ The National Society of Professional Engineers 
IS well-known for Its many decades of oontrlbutlons 
to the growth oi eng1neer1ng-"as a profession. 
Engineering registration has become 'virtually 
synonymous With NSPE. However, NSPE's actrivitles 
for two decades to promote the use, recognition, 
and quality of the entire engineering team are not ■ 
so well known. In mid-1961 NSPE founded, the 
Institute for the Certification of Engineering 
Jechnlclarts (ICET). And In 1975, following four 
years of careful, extensive studyr-NSPE established 
the Engineering Technologist Certification Insti- 
tute (ETCI). ETCI certification will be avail- 
able for the first time to an entire graduating 
class In the spr1ng.-of 1978. ICET has grown to 

. become the largest program of Its type In the 
world with more than 60,000 certifications being 
completed and significant recognition of this 
voluntary certification being experienced by more 
than 50% of those who have been certified. In 
order to explore some of the ramifications- that - 
certification ha$ for the future quality and utility 
of practicing engineering, teams and educational 
practices, the evolution of certification In ICET 
and ETCI should be first understood. 

Technician Certification - ICET 

Technician certif 1cat1-on criteria Initially 
paralleled those used jn engineering registration. 
Education, experience,^ and professional engineering 
endorsements were used to certify technicians In 
one of thfee levels 7 Assoclafe Engineering Tech- 
nician, Engineering Technician, and Senior Engl- 
^ neering Technician. On January 1, 1973, an exam- 
ination was required for certification unless a 
degree In fenglneering technology had been earned 
frort a program that h«d been accredited by the 
Engineers' Council for Professional Development. 
Figure 1 shows the requirement for certif 1ca.t1on 
In the various levels> ^ 

Note that Individuals with baccalaureate degrees 
In engineering technology ar^ permitted to certify^ 
directly Into tl^e Engineering Technician level. 
This was permitted following a study conducted by^ 
'the NSPE that showed BET graduates being assigned 
something akin to advanced technician duties when 
employed in RSD settings and'guasi-engineering 
responsibilities when employed in production set- 
tings, in both instances the assignments tended to 
be somewhat different from either traditional engi- 



neering or engineering-technician functions. ^But 
since the functions had been documented on neither 
the technician nor the engineer levels, the BET 

, tended to be placed in both. The trend was to 
Involve the BET graduate in the^ole of functional 
system or sub-system management and coordination 

. roles.' Compounding the ambiguity surrounding the 
role of the BET was the educationally unspecified 
target in the manpower spectrum and the varied 
treatment of the BW in s^e engineering regisW- 
tion laws. In short, BET graduates found themselves 
accepted in the manpower marl^et place but without a 
functionally defined identity and with the door to 
professional engineering registration open in many" 
states. . - 

Consideri^ig carefully the National Council ot 
Engineering Examiners (NC^E) recomnendatlon to the 
states- that BETs not be permitted to register as 
professional engineers, NSPE accepted the responsi- 
bility to define an identity for the obviously 
valuable BET graduate-. , Two additional studies con- 
firmed and further delimited the nature of the BET 
^ role in the market place and the Engineering Tech- 
nologist Certification Institute (STCI) was estab- 
lished to provide the BET with a job-reTated defini- 
tion as an er?g1neering technologist with a logical 
role in accomplishing engineering team functions. 
Implicit 1n this decision l^'the belief tha^ the 
technologist performs a valuable/ unction different 
from the' technician and enginfeer'and that faulure to 
define this function operationally will unnecessarily 
penalize Individual wit'h BET degrees once the NCEE 
recofTiDCTdation is Implemented. 

Technologist Certification - ETCI 
' ETCI certification for technologists >»as two 
levels - Associate Technologist and Certified Tech- 
nologist. The criteria for ea^ is described in 
the following excerpt from the ETCI brochure:. 

Certification Criteria for trte AT grade ' . - 
will be a baccalaureate degree in engineeriM^ 
technology earned through a program that" 
has been accredited by the Errgineers' 
Council for Professional Development (tCPD). 

Certification criteria for the CT grade ' 
will be a baccalaureate degree in engi- 
^ neering technology earned through a program 
^ that has been accredited by ECPD plus five 
years of engineering technologists experience 
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accumulated after the date of the ECPDT 
accredited baccalaureate In technology 
deiiree. Experience wiTl bt evaluated by 
endoH^went of two PEs or other approved 
supervisory or professional level persons. 

Note that the BET -degree from an ECPD accredit- 
ed program Is presently required for either level 
^ but that an examination Is required for each lev€l 
beginning In 1980. This difference ai^tlclpates ^ 
development of a strategy to appropriately define 
operationally the job task responslbllttles of 
the technologist as a basis for the cert if leaf lorT^ 
examinations. Work on this complicated, technical, 
and extremely, sensitive project* has begun and is 
approaching the stage wheVe extensive input front 
, industry, educations technicians, engineers, tech- 
noTbgists. and other affected parties wi^ll be 
iouoht. Hence, during the period up to 1980 ETCI 
will become a major forum for communicating (nfpr- ' 
mation relating to technologist job functions and " 
responsibilities. A framework within whfch this • 
forum can be Implemented has been designed, opera- 
Uxx\al}y tested and wi^Jely accepted on a national 
oasis in technical and actainistrative segments of 
a major segment of the national econony. 

A Framework for Certification ^ \ \ ^ 
. certification systems for technicl^s and 

aphnologists must interface on a very specific 
d functional level With engineering registration 
if V\e engineering team is to perform in the accep- 
table to optimum range of effectiveness. To the 
extent that the interfaces lack precision, perfor- 
mance of the team deteriorates with a resultant 
loss of quality and productivity and increased 
costs in engineering oujtput. On the humanistic - 
side,--per$onal satisfaction 1$ also directly 
related to the degree of precision with which 
team members are functionally interfaced through 
Job assignments. Engineers employed in technician 
functions are not adequately challenged, become 
dissatisfied, performance deteriorates, and turnover 
is probable. 'On the other hand technicians assigned 
to genuine engineering duties would most likely be 
uncomfortable and perform marginally with few 
exceptions. Technologists by reason of their 
education are prone to both over and under assign- 
ment. Therefore, the strategy for certification 
of technicians and technologists must consider the 
diversity encountered across technical fields and 
industries in assigning duties and respo^isibi lities. 

has developed and is currently in the 
process of field testing a job-related certification 
system in tfie fleld^of transportation engineering 
technology. Examinations are prepared on an indivi-' 
dual basis on "work elements" that the technician 
indicates he has mastered and his supervising 
engin^r or certified teohn4e4an endorses as having 
been actually corredtly performell in accordance 
with elelnents necessary to document capability on 
an accepjable level with realistic flexibility. 

In effect a separate sub-test'is availab]e 
for each work element and the technician is ex- 
amined only^on work elements he requests, perfor- 
mance of which has been verified by supervisor 



X endorsement. The system encourages certification 
in multiple techqical sub-fields and provides a 
basis for career plannring, studies.- worit assignment, 
manpower planning, and many other Important activi- 
ties. Most Importantly it documents what an 
individual has demonstrated the 'ability and know- 
ledge to do on-the-job. Sirpult/ineously it <teMm1ts 
on. an operational ba$is the realm of techniwh 

♦ dtities and responsibilities thereby providing a 
basis for the necessary interfaces with technolog- 
ists and engineers irr an engineering team environ- 
ment. Technicians, engineers, educator^., an^ 
employers have reacted very favorably to this 
approach to certification. For example, the worfc 
element inventories have been welcqpild by educa- . . 
Xors for use in planning curricula and continuihg 
education courses. The same strategy will be 
utilized for developing technologist certification 
examinations. The major difference will be in 
the degree of specificity of the work element?. , 
For example, technician work elements in transpor- ^ 
Nation are .divided into six sub-fields^ the tech- ^ 
nologisft subf-field will be broader because df 
the1,r systems-coordinator orientation. Figure 3 
'illustrates this on a hypothetical ^asis because 
the technologist committees will just begin their 

^ work in the near future. 

Sub-fields of technician responsibilities 
within the transportation field are much mSre 
specialized than those of the technologist or 
engineer. Also, technologist fields tend to be 
more specialized than engineers. This is because 
increasingly theoretical education envies one ta 
define and design solutions for problems that are 
not routine. Technicians, in contrast, arelbest 
prepared for troubleshooting and efficientlA 
utilizing established procedures and'techni^fils 
in more specific technical environments. Con- 
sequently, in transportation ICET's research has 
identified 522 job elements or tasks in the 
transportation field, and these are Classified 
into six sub-fields. There is some overlap in 
these job elements across sub-fields. It is 
logical to expect that when technologist job 
elements are specified they will be fewer and 
more general tharv for technicians with fewer sub- 
fields. Generality of job elements and sub-fields 
will be most evident in the ^itgineer category. 
• « 

Implications of Job-Based Credentials 

ithout job definition in these sped f 1 c 
terms confusion as to the appropriate roles of 
technicians, technologists, and engineers will 
continue in education, practice, registration 
laws and procedures, and personnel practices. 

Certification is a logical procedure for 
establishing the competency of technicians and 
technologists on a job-related basis. The approach 
being utilized by ICET and ETCI does not encroach 
upon the academic freedom of institutions or pro- 
fessorS|^but complements the educational process by 
documenting specific abilities that have been 
proven bj^ierfonnanc^. This is beneficial to the 
certifliJ Individual because it is meaningful to 
employcfrs in nationally defined terms. For engi- 
neering, registration remains the most appropriate 
credential because of the compl6x4ties of inuring 
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public health and safety and the attendant liabi- 
lity. A true team <>pproach based upon documented 
specific competencies of all teawi members can Im- 
prove engineering [Products during design,- produc- 
tion, and utilization thereby best serving the 
public. NSPE Is ^actively pursuing this worthy 
objective through Its ICET and ETCI ^programs. 
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^r. Snarponis has served six years as Executive Secretary of NSPE's 
Institute for the Certification of Engineering Technicians anb has also , 
been the Executive Secretary of the Engineering Technologist Certification' 
Institute since 1t was established in 1976. Prior to his association with 
NSPE, he was the Director of Career Programs at Hagerstown Junior College 
and a Research Associate with the Pennsylvania Department of Education. 
In a private consulting capacity Mr. Snarponis has completed more than 
forty research projects primarily in. the field of vocational-technical 
education and has authored numerous articles on the Interfacing of 
education and Industry. He studied business a.dministration at ^e 
Pennsylvania State University and earned a 8.S. degree in business education 
from Bloomsburg Statfe College and a M. S. in education research from Buc^cnell 
University. Currently Mr. Snarponis is a doctoral candidate at the American 
University. The author is a graduate of the Systems Engineering Management 
School of General Electric's Missile and Space 6iv4s1on and was a Ford 
Foundation fellow during his M.. S. work. 
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SESSION 3.4 A 
MANAGING VITALITY 




liiinan R«soure«s 
IBM GilNral Products Division 
Son itos4 Qolifornio 



• INTRODUCTIOH 

» » 

Managing vitality, causing an organization 
and its people -to generate the power today 

-which will make tc^rrow's success possible, 
is an in^rtant managerial function. Con- 
tinuing education fs an activity which ^ 
s Import 9 vitality Improvement but the goal 
cannot be reached by simply adding courses 
and. educational programs. A vital organi- 
zation sil^rts with a mission of isqportance— - 

'a challenge. Second, increasing vitality 
requires. design^ and implementation of 
orgemdzation>^md work environments which 
^alleng0 people, supp</rt htooan growth and 
provide payouts for Jboth indiji^idual and . 
organization. Third,, incrleasing vitality 
requires that individuals accept responsi- 
bility for* eiihancing. their own capability 
and applying their skills to t^e goals of 
the enterprise.^ Fourth, work should be 
organized in ways which build learning into 

|the process— learning for both the organi-^^ 

Ration and the people. * 

The Managing Vitality workshop will.*steu:t 
by building an 'understanding of what 
vitality is. Th^ group* also ^ill work at, 
identification of the deslg# oh^ractexist^s 
(5f environments and organizations that %an 
be utilized to enhance vitality. Both the 
positive and negative aspects of work * 
environiAmts will be discussed 'and group 
participation in simulations or exercises 
wi(l enhance understanding of qua^ty work 
environments. A broad sp>ectrum of Vitality 
enhancing techifLques, j>rgani zation and „ 
individually based, will be, explored and 
^oontributidns will be expectjad from the 
participants. i 

The workshop should benefit emyone who 
manages professionals; a^yo^e who designs, 
administers di^teadhes in learning proframs 
for the adult professional; anyone who' \ 
wishes to increase his or her own vitality 
through discovery of. a* more challenging, & 
rowaz^ing^ growth-oriented way of living and 
working. " ^ 



ELEMgNTS OF THB^ORKSHOP PROGRAM 

The following" topic areas will 'be explored 
through lecture, process and discussion. 
Many of the topics will lead to exercises 
and group participation events which will 
help assure that the participemts gain some 
unable concepts, tools and techniques. 

Vi|ie.ity 

Mentfbers of the grox^ will identify vitality 
by using examples from their own experience 
and. discuss activities which enhance or 
destroy vitality in organizations and people. 
In tfie confex\ of this program, vitality is 
seen , as the pow^r em organization or indi»-> 
vidual generates • today to eissure survival ^ 
and success tomorrow. Participants will try 
to identify the c<Mnponents of this power. 
For example, :is it problem-solving capa- 
bility, energy, creativity, or commitment?. 
Can we measure this power? In addition, the 
group will identify ways to sample and 
ana^ze ,the organizational climate to deter- 
mine the ej^istence of vitality inhibiting 
or aupporting conditions through identifi- 
cation of norms or unwritten rules. Ways to 
identify, .seunple and analyze organization 
climate: V " 



Identify evidences of the presence 
JLack of vitality 



or 



Assessing ways ^ enhance vitality 
both organizational and individual 



Obsolescence- 
cures 



-Kinds, causes, ahd 



^ Iito^e, strategy and expectations as 
^ contributors to vitality 

' work 

Discussions wilT^ovew the aspects of work 
which lead to learning, growth and psychic 
4ncbme. The negatives wiJUl also be ident).- 
fi^d by drawing on participants own t^sk 
experiences. Some concepts of job reoesign 
and 0];ganizational change will be reviewed. 
Trends in the nature of work and pur values 
about work will be cover^ and the group 
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widl^ry to determine how, they affi^ct 
vltaAty. What we know about woxk._w^l be 
presented through the following; 

- Work Inputs and outputs 

lixements and 



Psychological re 
priorities ^ 



— Job design and development 

- Group dynamics and orgemizational 

- design. 

Human Growth and Learning 



In order for the individual and organiza- 
tion to maintain and extend effectiveness, 
there must be learning anclr growth / (Irgs^th 
is represented by an increase in capMility 
which makes it possible to do something 
tomorrow that the individual or organiza- 
tion can't do today. Some concepts of 
learning both for individuals and organiza- 
tions will be explored. These will include: 

- Bridging concepts 

- ^Experiment, and feedback 

- Hermispheric dominance of brain 
function emd its affect on learnina^ 



- Unlearning — Opening the possibili 
for new learning * . * 

Continued Education - , 



\ 



How continued formal study blends with and 
supplements growth through living and work- 
iijg will be explored. The participants will 
explore the reason? wl>y people^ engage' in 
continuing education. Some concepts of 
^course design, fields or areas of importance 
to adults r and interfacing between organiza- 
tibtis and educational institutions will 
also be 'covered. This discussion will 
include: 

- Finding out what is needed 

- Delivery systems 

- Organization based courses versus / 
university based courses 

- Intensive versus semester prograuns 
(Program packaging) ^ 

Career/Life Management 

The importance of taking responsibility for 
what happens in our lives and engaging in 
processes of continuing assessment an^ 
planning will be covered. Some examples of^ 
assessment processes will be sample<f by the 
participants including; 



C 



- Self assessment^ and opporijinity 
assessment C 

Career phase? or stages 

- Managing personal change 



Teaching career/life management 
techniques . 



Strat€gjy and Tactics* 




A st^rdtegy provides an overall theme and 
direction for an organization or an indivi- 
dual; A 5 strategy is part of the goal aetting 
process 4 The group will examine how differ- 
ent strdteg4.es and ways of intervening to 
create change result in different outcomes. 
Discussion of strategy and tactics, will be 
used to tie all the workshop subjects 
together. Topics covered will include: 



Modeling er defining a good qrgahiza^ 
tion ^ . J 

Communicating organization values an 
and goals ^ n 

Human resource management — Four 
concepts ^ ' 

Managing organizational "chang^ 
CONCLUSION * 



Rapid* technological and social change both • 
raise the priority fpr^ learning how to 
increase and entrance vitality, manage 
change and create lifelong growth and 
development. This workshop is designed 'to 
give the person who is responsible for 
managing and making an organization success- 
ful, an understanding of the issues, a 
strategy and some tools and techniques . For 
those who provide continued education, it 
should assist by building an understanding 
of work climate, techniques for extending ^ 
and enhanciTig^f fectiveness other than con- 
tinuing education and the relationship of 
these <o educational programs. 

SUGGESTED READlT^GS 

Steele, Fritz and Jenks , Stephen. The Feel 
2£ $ll£ Wbrkplace . Reading, MATTTddison- 
Wesley, 197/. 

Mi41er, Donald B. Personal Vitality. Reading, 
' .MA, Addison-Wesley, 19771 

O'Toole, James F. Work . Learning/^ and the 
American Future. San Francisco, CA, 
Jossey-Bass , 1977. 

Jourard, Sidney, M. Health Personality . New 
York, NY. Macmillan Publishing Company, 
' 197a. ^ - 
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Francis, OaVe and Woodcock, Mike. People at 
Work , La Jolla, CA, UniVersity XfisocI^ 
ales/ 1975. 

Sallies, Robert. Metaphoric Mind , fteading, . 
MA, Addison-fliileyT^Tr; 




1)on begafi his professional career with a B.S. 1n^ 
mechanical engineering from the Univeirsity of 
Rochestjer. Later he earned a M,B.A. *at Columbia. 
At Columbia he was assistant to the dean of 
englneedng. Joining IBM in 1952, his many 
assignments have included general management of 
development laboratories, engineering education, 
personnel research and director of personnel. 

A member of AS^» SAM, IEEE, ASTD, and ASEE, he 
has carried on extensive, professional activities*^ 
He is on the board of CES and is a fellow of the ^ 
Society for Advancement^ of Management. 

He is the author of a book. Personal Vitality* 
aqd a workbook recently published by Addi son- 
Wesley. 
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1979 Coltdge Industry Education Conference 
January 23 - 26, 1 979 
Adnriirdl Semmes Hotel ' 
Mobile, Alabama 



\ 



86 



ERIC 




^978 COtUQE INDUStRY EDUCATION Cd^FERENC€ 

■ ■ ■ 1.12 .' 



V 



/ 




OBJECTIVE \ 

The semijiar is intended to provide yoa 
with "ideas and some practice in th^ ^ 
following areas: 

Define the goals of your CES' enterprise. 

"Identify cuatooiers emd segment the 
m£u:ket. 



Jr 



tematically diagnose customer needs. 



Gain involvement and commitment of the 
customers in the CES prt>gram. 

Develop a program planning and priority 
system. 

Sell your plems to your' own memagement 
and/or boards . 



jSEMINAR FORMAT 



The focus iwill be on each individual 
^confeVee developj.ng ideas an4 action 
^plans for his/her own. CES program. 

The demin^g: leader will present one 
approach to the Market Analysis and 
Strategic Planning tasks based on personal 
experience. This approach will be used 
as a means for stimulating discussion 
about other approaches amd for generating . 
^ new ideas. ^ We intend that each conferee 
Should gain as much from the othepr \ 
conferees and| from his/her ^>wn i^ea \ 
generation as from the seminar leader. 

Each conferee will*develop ideas and plans 
« for market analysi^s in his own CES 
organization. . These ideas will be 
critiqued by the seminar leader emd 
other conferees. 



SESSION 3.4B 

MARKET ANALYSIS 
FOR CES PRODUCTS 



Ray A. SiMnson 
* Daan of IMsthods, Planning and Rasults 
Bali Systams Cantar for Tachnical Education 
Usia, Hiinois 

WHO^ SHOULD ATTEND 

YOU Should attend if you are: * 

A. A Director of a CES organization. 

B. You believe there is a real need for 
CES programs. 

C Your organization is in business 
to meet that need. 




V 



SEMINAR LEADER * 

Ray Svenson, Dean of Planning , Methods and 
Results, Bell System Cejiter for 'Jechnical 
Education, Lisle, Illinois. 
Ray has Spent the last 5% years doing the 
tasks listed in the objective. Other 
background includes 4 year^ systems 
development at Bell Labs, and 6 years at 
ATtT Headquarters ^n ^^he EJngineering staff 
in various systems planning and methods 
assignment^. Academic background includes 
BSEE, Michigan Tech. And MSEE, California 
Institute of Technology. 
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SESSION 3.4C 
PERSONALIZED COJVtTINUING 

ENGINEERING EDUCATION 
OVERCOMING IMPLEMENTATION 

' BARRIERS 



A WORKSHOP 



Diry^r, Continuing Education Studios 
Uiflvoroity of Toxas ot Austin 
Austin, Tsxos 



Are you starting a new personalized edu- 
cation program for practicing engineers? Or 
planning a new prograa using personalized edu-* 
cation techniques? '^e you running into inprove- 
«cnt barriers In an existing program? Maybe you 
are nerely curious to le^m hov personalized 
education has be^^ is being/ and can be employed 
In programs for practicing professionals. If one 
or more of the above describe your interests, you 
vlll want to attend this workshop. 

• 

Each 4^temoon, Wednesday » January 23, and 
Thursday, January 26, from 2:00-3 : 30 'p. m, * 
members of the CES PQEESIG Hill lead' a general 
discussion of questions fiost frequently ^sked 
about personalized continuing engineejring edu- 
cation (PCEE) such as: * • 

Who is using PCEE? 

^ ' • Why is PCEE being used? Where is PCEE 
used? • ^ 

When is PCEE used and when shouldrPCEE 
not be used? 

What are examples of PCE^? 

Where can PCEE materials be obtained? 

Is personalized learning used for 
' business education? 



What is criterion Referenced instruction? 

What Is contract learning? What is 
career management? 

What are the barriers to implemen- 
tation of PCEf by universities? 
By inAidtry? By technical societies? 
By private educational enterpreneurs? 



These discussions will be led by the foll^^' 
•ing charter members of PCEESIG: 

Joe Biedenbach Dean GriTfith 

Jay Gilbert Ollie Holt 

Ziggy Shelton 



^ IMPLDIENTATIOR IN UNIVERSITIES' 

On Wednesday, January 25, from 34 45-5:30 p.m. 
workshop participants will address the techniq>jes 
by which barriers to implementation of PCEE in 
UNIVERSITIES can be successfully overcome. 
Creation of totally new academic organizations, 
evolutionary development of existing organiza- 
tions, and consortium development will be high- 
lighted in this session. Workshop participants 
will have ample t^e to present their implemen- 
tation concerns for discussion and for alterna- 
tive solution sugg^i^ions. 

IMPLEMENTATION IN INDUSTRY 

On Thursday, January 26, from 3:45-5:30 p.m., 
workshop participants will address techniques by 
which PCEE *has» been successfully implemented in 
INDUSTRY . Solutions to the problems of creating 
learning environments, learning strategies, 
learning centers, and new learning media will be 
* discussed.' Workshop participants are encouraged' 
to share their implementation problems «nd/or 
successful solutions at the workshop. Special 
emphasis will^ be placed on Magers ci'iterion 
referenced instr^tional system and the modifi- 
cations necessary to adapt it td different 
industrial environment^, especially in high 
technology organizations. 

Participants at these workshops should be 
prepared to define the clientele they wish to 
serve, as well as the typical "behavioral 
objectives for which -chey_are designing person- 
alized instructional. 
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Dean E. Griffith Is Alumni Visiting Professor o^ 
Engineering at Clemson University /on leave fron 
The University of Tex^at Austin, where he Is Di- 
rector of Continuing Engineering Studies. Dean Is 
a'dlrector of the Texas Association fgr Community 
Service and Continuing Education, a protesslonil 
member of the National University Extension Asso- 
ciation and a charter member of the Continuing 
Education for the Professions SectlShs NUEA. Deiin 
has served on the National Continuing Education 
Coiiriittee of the American Institute of Chemical ' 
Engineers, on tWfe Projects Board, AS£E, and in 
various positions for the Continuing Engineering 
Studies Division, ASEE including a member of the 
Board of Directors, and Chairman of the CES Task ' 
Forces* Dean is chaiman of the Continuing Person- 
alized Engineering Education Special Interest Group 
and is a member of the Loh^ Range Planning Coiwit- , 
tee, ASEE. Dean's personal interests ire reflected 
in his Clemson project: "Increasing, the Margins of 
Excellence in the External Master of Engineering 
Program," 
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Trsining Maiisgtr, Ttsts and MsMurameiits 
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Usio, llllnois 
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KIM L. SMART 



Bducatipn: B. A.' Capital University, M.S, and Ph.D 
Ohio University. Major: Experimental Psychology. 
Heaiber of American Psychological Association, 
Mid^^estem Psychological Association and American 
Educational Research Association^ . Currently: 
Training Si^ervisor-Tests and l^asurements, Bell 
Systpn Center for Technical Eduqation. Responsi- 
bilities .include student evaluation, course 
follow-up evaluation, testing 4md attitude assess- 
ment. Before joining the Bell System, held posi- 
tions constructing and administering civil service 
examinations , and in educational research for a • 
branch of the U.Sf Dgp». of Defense. 
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WOULD YOU LIKE TO HOST THE C[EC IN YOUR 

REGION? 



If your organization would like tO/H6st the College Industry Education 
Conference In, some future years the s;^' selection comnittee of the five 
divisions sponsoring ti\e conference twuld like to hear fromypu. Professor 
George Maler at the University of ColoKAdo Is currently the chairman of the 
long rang^ planning coflwlttee and si^je^s^ectlon committee. The College 
Industry Education Conference is held each January and we earnestly soliciate 
proposals for being the host of this conference. 
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Ron Anderson worked In various training organiza- 
tions In the Illinois Bell Telephone Compariy and 
is presently an Instructional Technologist for the 
Bell System Center for Technical Education, an 
/^rfcai> Telephone and Telegraph Company school 
located In Lisle. 111. He has /published articles 
on media and learning In the N$PI research jou^^nal ' 
Iwproving Human Performance and Is the author of 
the book Selecting and Peyeloplnq Media for Instruc- 
tion co-published byTan Nostrand RelnhoTTand ASTD. 
BeTerves on the Board of Directors for the ASTD 
Hfdta Division and Is a m^nber of the Curriculum 
(mncii foEr the NAVA - Indiana University seml- 
OTnual>$< 



^ual>5eiRlnars on effective connunlcatlons. 



/ SESSI0M^.4E 
MEDIA SELECTIdnk 



R, H. And^oti 

Instruetlonal Tmluioloiiist 

B«ll Symm C«nt«r for TMhnleal Eduociion 

Lislo. Illinois 



^ This workshop defls^wlth the use of mdia as 
a technique for distributing continuing 
education programs for engineers, scientists, 
technologists and sOvYorth In Industry. 

The decisions necessary to determine what 
types of media to us^ In' particular situations 
Is at best a difficult one,* This workshop wUl 
attempt to get at some of the problems that 
confront an Individual when they decide to 
dtgvelop their Instructional program utiltzltig 
media,. Some of the major topics that will be 
discussed In detail in the time allowed will 
include: 

1. My views of the way instructors 
and instructional .technology 
developers usually make decisions. 
The pros and coh% of the success 
of these techniques will be 
amplified, ^ 

2. A proposed alternative method for 
making media decisions based on 

^ actual lesson needs and the 
capabilitfes that exist for 
differept media. The pnos and 
cons OT these different media will 
be presented, ^ 

3. Several learning exercises for the 
workshop participants utilizing 
different media techniques will be 
employed. ' 

4. A discussion of some of the major 
issues that must be addressed and 

* solved when an individual decides 
to prepare audio visual materials 
will be discussed in detail. 

The program format will be such that the 
participants wilT^trave a great* deal of Mnter-. 
change of ideas among themselves %o get the most 
from the time spent. ^ 
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rare porcelains. The 
Home Is open to the ^ 
public and visits are 
made in small groups in 
«the company of a hostess 
and/or one of the former 
Bellingrath servants. 
This picture was taken 
when the azaleas were in 
full bloom' which is « 
usually during' the 
latter. part of February 
16 the middle of March. 
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GROWIKG^ PORT CITY.. an aerial 

view of Mobile, Alabama, is 
dominated ifi the foreground by ' 
its $10 million Municipal Auditorium- 
Theater cemplex. The 34*story First 
National Bank Building towers over* 
business district in upper Cittter 
and the Alabama State Docl^s fringe 
the west bank of the Movile River. 
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Senior ^FGaine annually fills spacious Ladd 
Stadium With spectators ^nd attracts national 
attention througlv network televised half-time 
show* Held each January; the game pits top 
college ^lor football players of the South 
against the best the North has to-offer. irhe 
Senior Bowl Game Is the first professional/ 
appearance for the playe^j" 



PURE WHITE SANDS AT^D 

SOFT SURF • 

of Dauphin Island, south 
of,Mob11e, Is a favorite 
playground of many 
vacationists who travel 
South diirlng the entire 
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WOULD YOU LIKE TO HOST THE FIE 
CONFERENCE IN YOUR REGION? 



If you would nice to host the Frontiers In Education' Conference In you 
region at $ome future date the executive boards of the Education Group of 
the JEEE and the ERM Dlylslon of ASEE would appreciate your proposal. Prof- 
essor Lois Greenfield, College of Engineering, Unlversfty of Wisconsin at 
llad1son'*1s the site selection conrolttee chairman for the next several years. 
She would appreciate hearing from you and' indicating your Ifiterest for being 
tb^ host for future FIE meetings. As ybu'know this conference Is becoming 
very attractive to, many educators in- the field of education and It would 
be a good activity for your institutipn. 
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SESSION 4.1 



INDUSTRIAL TRAINING 
PROGRAMS 

K«mi«th C. BH«gal 
Raswrch Saparvlsor 
Hon«y«ir«ll, Inoorporatsd 
MinnMpolls, MlnnssoU 



Co-Sponsoring Groups: rEngineering Techno- 
logy Division, Relating with Industry, and 
International Division , 



industry ccmtinues to f acek, the training 
problem for the Engineering Team namely, > 
the Engineering Technic ian. Engineering 
Technologist, and the Engineer. 

1. Training programs for the new graduate 
starting on the job. 

2. Training programs for the team member ^ 
already on> the job. 

3. ^Training programs ^or the team members 
ten or more years since graduation. 



Industry attempts to keep 
Team motivated to keep up wf 
vancing technologies. 



eer ing 
^he ad- 



Industry has planned programs for the 
Engineering Team members who have reached 
a point in time where the need for' up- 
• dating arises. 

Industrial training programs are important 
and shoulc^be considered a vital part of 
the Engineering Team of today and tomorrow. 

Dr» Francisco "^Trevino from the Monterey 
Institute of Technology, Monterey, Mexico, 
will address this session on "The Contin- 
uing education for Professionals in En- 
gineering Tn Mexico." 

Dr. William Sr^M^^the Director of^Terson- 
^el Research frOT^TOckwell International, 
Will present "How Do We Assess t>\e Effec- 
tiveness of Engineering Training Programs." 

John W. Anderson, Corporate Vice President, 
HoneyWill Inc . , Minneapolis, Minnesota, will 
present "Do Engineering Supervisors Suffer 
Adplascence . 

-It is hoped that this session will meet 
the needs looked for by Industrji in train- 
ing the Engineering Team. 




Kenneth C. Briegel, Past Chairman of the 
Boax;d of the American Society of Certified 
Engineering Technicians. Served as Nation- 
al President for two years. Graduate-of 
university of Minnesota. Honeywell Research 
Supervisor, Technicians Laboratory. One of 
the first f our ajjj^or Engineering Techni- 
cians to serve oBfche institute for the 
Certification of Engineer ing Technicians 
Board of Trustees. He holds ICET Certifi- 
cate #2. Served two terras as chairman of 
the ICET Board. U.S. Navy tecAnicial advi- ' 
sor in WW II and Korean War. Presently 
Chairman Of Region VI of the,. Engineer ing 
5^chnology Committee for ECPD, Chairman of 
the Engineering Technology Division, Amer- 
ican Society for Engineering Education ^ 

(ASEE). A member of the Board of Trustees 
at Morthwestern Electronics institute and 
is also active in civic a/ia church activities, 
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DO ENGINEERING SUPERVISORS 

SUFFER 
OBSOLESCENCE? 



Introduction * 

it 

Hark Tvnaln 1s fiflerally credited for the obser- 
vation" tfwt everybody stalks about the weather but 
ndbody does any^thlng about It. It Is my opinion- ' 
that his remark can be ratf!er^s11y paraphrased > 
to apply to technical obsolescence of the engineer- 
ing >«)rkforce. Certainly everybody related with 
engineering has talked about It at one tdme or 
another, but I submit that relatively little has 
been done In an effective manner to reverse the 
broad trend towards obsolescence. In the case of 
engineering supervisors I fear that not even much 
talking Is being done about tbeir obsolescence and - 
less Is being done to combat It. « 

I think ^one can persona yue this situation by ' 
comparing the relationship df the supervisor to 
his employer with that of either spouse to his or 
her mate. When a husband and wife ^am have lived 
together for- several yfears an obsolescence Is very 
llkeTy to set In. The characteristics of th^t 
obsolescence are very subtle. Each party Is likely 
to think that Improvements hav^ been made, adjust- 
ments- have been accomplished (at least by one 
partner) and ye t! the eff^ tlveness of the relation- 
ship tends to be running^down hill. To counter 
this type of personal obsolescence^the first and 
major step Is to recognize that a deteriorating 
situation exists. Then reasons for the obsoles- 
cence have to be analyzed, '8 wllllngness'to change 1' 
has to be demonstrated by both- parties, and actions 
are necessary In order to^ eliminate the staleness 
that has developed. No doubt this analog could be 
continued rather extensively Into the factors of 
marriage which Include emotional » financial, and 
physical elements. I think' I've carried It far 
enough to show that a meaningful parallelism 
exists and to remind myself to get back to the 
specific subject covered by the title of my talk. 



Definition of ObsoFescence j . ' 

As one^T^fers to technical obsolescence of an 
engineer, c^e generally thinks pf the Inability of 
the Individual to utilize some qf the current tech-.' 
nlques or advanced technical theories to attack a 
problem or to develop a concepts The definition of 
obsolescence of a supervisor^ however is signifi- 
cantly broader.'^ I describe it as that character- 
istic which makes the total performance of a super- 



John W. AndorsoA 
Corpopat* Vies PpMidont 
Honeyiwell, Inooppopsted 
MinnMpolis, MinnMOta 



visor less effective than one who Is a younger 
competitor. It Includes those elements, of per- 
formance which can be lost through disuse or 

Mmproper use. It also Includes those elements of 
performance which have not been acquired. It can 
be said, I believe, that obsolescence Is not only 
caused by a person who Is falling behind In the 
parade In which he Is marching but because he Is 
not marching In the proper parade at all. ' An 
engineering supervisor must recognize that his Is 
a multlfaceted job and he most take action to 

-expand his abilities In all segments. A super- 
visor must take advantage of the opportunity of 
experiencing growth In all the responsibilities of 
his job. 



Job Description of a First Line Supervisor 

It Is recognized that there Is a large school 
of thought which states that the description of 
one's job, the responsibilities for which a person 
Is to be accountable, should not Include personal 
characteristics. The theory goes that any person's 
superior should be interested only In the results 
accomplished and the environment that's created. 
He should not be Concerned about those personal 
characteristics which might be Important to bring 
these things Into being. To me, however, the des- 
cription of the position of a first line supeif- 
vlsor Is made up of near-equal amounts of quanti- 
fiable characteristics and si4t)ject1ve elements 
which are heavily judgmental. 

The position of a first line supervisor ha^ at 
least the following seven elements of responsi- 
bility: 

1. He must be a technical leader of his group 
(this does not mean that he has to be the tech- 
nical expert of his group). 

2. He. must be skilled In planning, scheduling, 
and a control of events against time. 

3. llle'must be able to ^ke measurements of the 
risks Involved In the assignment that he has been 
given and to devise methods whereby those risks 
can be controlled ot* contingency plans provided. 

4. H0 must develop skills In human relationships 
with his subordinates, with his peers, and with 
his bosfses. 
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5. He has to be responsible for th^flnancial 
aspects of rUs assignment (cre^e bSdgets, 
deve1oi\^ub9oa1s for Ms subordinates, and review 
progress against these goals and budgets). , 

' 6. He Must devise programs which wi11 develop^ 0^ 
his peop1<f to the maximum of their capabilities. 

7. He must recognize that he Is a part of 
Management and as such Is the primary representa- 
tive of management's policies and points of view 
to the non-supervisory personnel. 

Venturing Into that dangerous realm of, 
personal characteristics of a, supervisor, ft is 
■ly conviction that a fully qualified first-line 
supervisor has to have or to develop character- 
• istlcs in^he following categories: 

1. He should be a leader without being a dictator: 

2. He should earn the^ respect of his subordinates 
(be respected for his talent, for his integrity, 
and for his knowledge). 

3. He must demonstrate confidence in himself, in 
the programs for which he is responsible, and in 
the compare for.whoin he works. 

4. He shou'ld be a self-starter. 

5. He should be innovative in the appr^ache^^at 
he takes to people, to planning, and' to techn^l 
problem. 

6. He must develop skills of interpersonal rela- 
tionships (downward to his subordinates, sideways 
to his peers^ and upwards to his superiors). 

7. He must be a team builder (an extension of 
interpersonal relationships), j|4 

H^. He sht^uld degnonstrate enthusiasm and a "can 
do\aUitude. 



Training I 

From what has been said in the last two sec- 
tions; it probably appears as though I am discuss- 
ing manageiiient by objectives rather than obsoles- 
cence. I believe you agree that a good under-- 
standing of the responsibilities and character- 
istics of the Job is neoessary whether one fs con- 
sidering management by objectives or a program of 
fighting obsolescence. If both the individual and 
his supervisor recognize the imp<[rtant elements of 
the Job and the important characteristics of the 
person in the Job, a major step has been taken 
towards combating or avoiding obsolescence. 

Fighting obsolescence, as with career develop- 
ment, is an individual, personalized matter. Each 
of us comes to f Job-situation with some basic 
training, a set of experiences and his/her Indi- 
vidual personal traits. Where one^oes from 1%ere 
Is primarily up to the individj^aT; I don't' deny 
that luck'^and timing are seejmigly important. 



Health also plays an important role. But, even 
Jncluding these semi -uncontrollable factprs, your 
future is pnimarily in your own hands — with it^ 
roots in your personal ambitions and dedication. 

Just like the married couple, however, an indi- 
vidual and his boss must be conscious of changes 
going on in them and around them. Experiences on 
the job, therefore, are extremely important. 
Assignments are obviously an Important pan^t of 
gaining of experience. Too many employers and too 
many employees allow a person to remain in the 
same assignments because It is comfortable to the 
individual and efficient for the employer. Obso- 
lescence is frequently ar sure- fired output of such 
a procedure. Someone said once that the only 
difference between a rut and a grave is the depth 
of the hole. It Is mandatory that the Individual 
realize what is taking placfe. It Is incumbent on 
him to do something to cause a change in his 
course. , 

It would 'be possible for us to take any of the 
elements of the responsibilities of the first line 
supervisor and discuss the in»ortance of training 
towards the avoidance of 6bsoiescence of the indi- 
vidual, rd like to touch briefly on just one: 
The technical leadership of the first line 
supervisor. 

It is my observ^ion that training programs 
which are designed to fight obsolescence are 
generally directed "Sit the non-supervisory indi- 
viduals in a given team of employees, it becomes 
apparent relatively quickly when a given team 
lacks up-to-date capabilities or the specialties 
of new technologies that their output become 
pedestrian in character and non-competitive irt 
the marketplace. The remedy for this situation 
generally is to hire some specialists or to have 
a crash program ta train, existing employees in 
new skills. Too often, I believe, the real cause 
of the difficulty is overlooked — the technical 
competence of the first, line supervisor. Although 
these methods of offsetting obsolescence in a non- 
supervisory workforce may be reasonably effective, 
they have self-defeating elements as related to 
most first ITne supervisors. First of all. It 
appears to the supervisor that the technical capa- 
bilities of his subordinates are more iirtportant to 
his employer than those that he holds. Secondly 
and more insidious is the fact that he now is even 
less confident of his capabilities of his true 
leadership^of his own group. The apparentness of 
his obsolescence become intensified in his own 
mind and in the eyes of his subordinates. Respect 
for him, 1 believe. Is reduced. His ability to 
measure risks and to provide' plans to offset the 
problems associated with risks have deteriorated 
further. ' 

Fortunate for industry many of the indjvl'duals 
who are chosen as first line supervisors have 
strong pcfrsonal characteristics. .They are self- 
starters, they do have pride In their position of 
leadership, they fight -the characteristics which 
I've described. Some join their subordinates in 
. the improvement programs; some do studying on 
their own. • 
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I believe, hon^ever^ there are better ways of 
accomplishing continuiitg education for the super- 
visory workforce, Since each Is expected to have 
all the personal characteristics listed above ai;id 

, to be capable of handling the responsibilities 
also listed above, he generally must fall in the 
category of possessing the powers to walk' on water 
and to leap over tall buildings without a running 
start. The point Tm trying to make i§ that all 
types of training of supervisors have to be made 

. as short-cut as possible. There are so many new 
skills which he should acqpire that abridged or 
sunmary courses would appear to be logical and 
sufficient to extend his knowledge in th€? new 
technologies. It is extremely important, however, 
that he is knowledgeable enough to maintain his 
self-confidence, to measure technical risks with 
which he is involved, and to encourage innovative 
concepts with regards to problems~That face his 
group, y 

All available methods of delivering this, 
special technical training should be ejfplored and 
considered for use. Local universities do conduct 
live and televised courses which are refreshers or 
extensions into new ^technologies, I personally 
would have found video-taped courses very useful 
during stages of my career. I believe the number 
and the quality of these tapes^re being Increased 
Prpviding a tutor as a supplement to a Videotape 
has proven to be a very effective method of 
delivering technical training. It 1s Important 
that the methods used be 1^1ex\ble so that the 
supervisor can vary the pace but structured 
enough to be a discipline. 

The output of the continuing education on vthis 
one part of a supervisor's job, namely, his 
ability to provide technical leadership has been , 
demonstrated to have a significant and rapid im- ' 
pact on the individual, on his subordinates, his 
associates, and his employer's business. If he 
and his employer develop training programs to 
ensure his being generally up-to-date technically, 
he will continue to be a leader. If not, he will 
foll^ow someone else's lead or do nothing. 

Training in this one segment of my list of . 
responsibilities is not the panacea of all poten- 
tial weaknesses of first line supervisors. Other 
elements ih the list have to be attacked also. My 
primary objective has been to point out that we in 
Industry seew to be inore concerned with the non- 
, technical frra^tnts of a first line supervisor's 
job in an engineering department than we are with 
the technical -content of his position,. I do not 
believe that the emphasis on other elements of his ' 
responsibilities should be changed, I am merely 
suggesting that this one has been overlooked for 
too long, II* not only deserves, but must receive, 
attention for an organization to maintain Its 
viability and competitive edge. 

Supervlso^rs of engineers ahd/or technologists 
can and do become obsolete in a number of fashions. 
It is extremely Important to recognize that his 
Obsolescence 4s generally muUiplled throughout , ' 
thp group of people whd report to him. If the 



obsol^cgnce of the first line supervisor is not 
properV stemmed, the total output of his group 
can be seriously .reduced both in quality and in 
quantity. It is a challenge that-he and his 
superiors must recognize^nd attack. 




John W, Anderson's current position is 
Corporate Vice<*i:^sident at Honeywell, Inc, 
One of his assignments is the promotion* of 
continuing education for professional 
employees. 

Since joining Honeywell in 19.41 as an 
engineer in a Special Projects Group, he 
has served in a multiplicity of positions 
in engineering departments and general * 
-roanageme*nt^. From 1970 through 1976 he 
was Vice President and Group* Executive of 
Honeywell's Aerospace and Defense Group, 

Anderson received BS degrees in EE, ME 
and riathematlcs f rom the University of 
Michigan in 1939, He did graduate work 
at MIT for two years while working as a 
Research Assistant. ^ 
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SITE OF 1978 
FRONTIERS IN EDUCATION CONFERENCE 
OCTOBER 22,-25, 1978 
DUTCH INN.BUENA VISTA, FLORIDA 




ADJACENT TO DISNEY WORLD 



SESSION 4.2 

THE COLLEGE AND UNIVERSITY ROLE IN 
CULTIVATING NEW COOPERATIVE, 
EDUCATION EMPLOYERS 

William T. CToml Padgm 
DirMtor of Cooparativa EduMtion Program 
Auburn Univorsity 
^ Auburn, Alabama 

^ The title of this session could Inply that 

there Is a great need for nore co-op Jobs In the < 
field of engineering. Is there a need to develop .j 
• nore engineering cooperative education enrployers? 

> Can the colleges and universities supply the 

current denand for engineering co'-op students? ^ 
« ) Engineering co-^op positions are going unfilled 

across the country, so perhaps there Is another 
meaning to the title! 

There has alvays been and always will be a 
need for aore "quality" co-op employers. What Is a 

/quality Co-op Employer and how do they cone Into 
being? It will be the purpose of this session to 
explore the answer to that question.^ 

When^a facet "of cooperative education Is 
discussed, It Is always best to have Input from an 
experienced employer as w611 as from an experienced 
college/university coordinator. This session will 
bring together the thoughts and Ideas of the 
Director of Cooperative Education, at North Carolina 
State University and the Coordinator of Cooperative 
Education at Georgia Power Co. Together they have 
had years of experience In the field of Cooperative ► 
Education and their presentations on "The College 
and University Role in Cultivating New Cooperative 
Education Employers" should be most interesting and . 
informative. 

After the formal presentations, time will be 
available for the conference participants to 
question the speakers and to add t^eir thoughts and 
^ ideas to those presented by the speakers. 




Mr. William T. (Tom) Padgett has been Asso- 
ciate Director of Cooperative Education at Auburn 
University since Sept€|fnber , 1973^ Prior to that 
he served as Research Associate in Electrical 
Engineerir^g and Assistant Director of Cooperative^ 
Education at Auburn University. From 1963 to 
1967 he wa$ employed as an electrical design En- 
gineer with General Efectric Company in Syracuse* 
New York and in f*ortsmouth, Virginia. He re- 
ceived the BEE in 1963 and the MS in 1970 both ' 
from Auburn University. Mr. Padgett is a member 
of the Cooperative Education Division of ASEE, 
the Cooperative Education Association, and the 
Alabama Cooperative Education Association. 
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In order for a University 01/ Employer to deve- 
lop a good Cooperati veEjlucationf Program, I felt 
that it vtou](^ b^JiBSt'''^or^^i^^ot\) of their phil- 
osophies in or*aer to interface the two. The educa- 
tio/ial institution's cooperative philosophy is, of 
course, staled from an industrial point of view. 
Industrial Philosophy . ^ 

Why s^lOuld industry want to participate in a 
Cooperative Education program? It icjentifies high- 
ly-qualified students before these students have 
graduated. This gives i.ndustry an opportunity to 
train and develop these individuals for permanent 
positions with thA industry after they graduate 
from college. Hopefully, after these students 
have spent s(Jme,time with an industry as^a co-op 
student, they will want to remain as a permanent 
employee. If this holds true, recruiting and 
training costs will certainly be lower than if the 
company did not have a co-op program. For industry, 
^ cooperative students are a continuous source of 
qualified, and proven candidates to fill permanent, 
professional positions within the corporate struc- 
ture. 

What should be industry's obligation to the 
'Students? One of the most important should be th?t 
the work assignment must be related to the students' 
academic pursuits. This gives the students an 
bpportunity to apply what they are learning in 
school to a real work situation. It also gives 
them an opportunity to find out whether or rtot they 
would have the aptitude or desire for this type of 
a future permanent vocation. The students' job 
experience should be structured to increase the 
difficulty and/or responsibility upon each recurring 
quarter/semester. This tends to challenge the 
students as well as maintain their interest. * 
Another industry obligation should be to make 
certain that the co-ops* supervisors schedule 
quarterly or semester evaluations before the stu- # 
dents complete their work assignments and return to) 
.school. At the same time the students should be 
allowed to complete work reports. This gives them 
an opportunity to inform the industrial and (jDllege 
coordinators of the content of their experience. 
It also' grants them occasion- to sulrfnit ideas for 
improvement in the assignment. Icleally, the evalu- 
ation and work report should be given together in 
conference with the students and supervisors. This - 
cremates a communkatian flow between the co-ops' 
supervisors and the co-ops, which hopefully will be 
beneficial to both. 



INTERFACING INDUSTRIAL AND 
EDUCATIONAL PHILOSOPHIES OF 
COOPERATIVE EDUCATION FROM THE 
INDUSTRIAL POINT OF VIEW 



Richard A. Johnson 
Coordinator of Spocial Proioets 
God|gi^ Power Company 
Atlinta, Georgia 

Students appear to appreciate a strong com- 
pany communications program. Ideally, communica- 
tions should be established between the students 
and their supervisors. Additional prograrps could 
be offered to the students through company-spon- 
sored information programs, company magazines, 
dinner meetings for the students, and in-house 
student publications. Communications give the 
students a voice and also a better insight into 
the operation and function of the organization. 

Last, but not least, applicable salaries and 
benefits Wiould be offered to the students for the 
work they have completed. Raises should be given 
to t^e students upon their return each subsequent 
quarter/semester. These should be viewed as an 
\ncentive to retain the students as well as reward 
them for a job well 'done. 

What consideration should industry extend to 
the educational institution? Encouragement ^^0^1^ 
be given to school officials to visit students on 
the job in order to see that the students aVe 
applying academics to the* world of work. Briefings 
by company officials, on their organization, co-op 
philosophy, etc., for the schbol's faculty ^nd 
staff yiould be supported as a [means of strengthen- 
ing the relationship between thiB two associations. 
Compariy information may be made\vailable to the 
school by placing them on the coikpany's mailing 
fist for bulletins, newspapers, and other publica- 
tions. Also, if a policy has been written govern- 
ing the company's Cooperative Education program, 
it should be furnished in order that they may 
review it and find it consistent with their policy. 
A combination and fulfillment of the above promotes 
a better understanding for the company by the 
institution. 

One very Important obi igation to the school is 
for the industry to appoint a contact person or if 
possible a full-time coordinator for their Coopera- 
tive Program. Fot smoothness of operation as well 
as consistent application of educational and indus- 
trial policy, an appointment to this area is essen- 
tial. Schools, as weTl as students, appreciate 
having someone upon whom they can depend to ajiswer. 
Now that we have covered some industrial philosophy 
let's consider the Educational Philosophy. 
Educational Philosophy From the Industrial Point 
of View ' 

What is the need for the institution to take 
part in a Cooperative Education Program. Initially, 
it -would seem the instHi/tion would keep better 
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Informed of industry's needs by the 1r)pu£ received 
from the student through their work experience. 
This, combined with the Industry contacts developed 
through the program, would increase their effect- 
iveness in meeting industry's requirements for the 
right type of graduate. By meeting this need, 
companies could quickly become interested in the 
Institution and develop other programs, i.e. fund- 
ing, fumishihg employees as visiting professors, 
and bringing the institutions ^faculty into their 
work environment for project assignments and train- 
ing program, thus making the co-op program profit- 
able ^nd essential to the well-being of a dynamic 
academic institution, N 

Over' a period of time students that ate 
employed by a particular company would relate their 
experiences to their peers. They would describe 
the program and this could possibly create addi- 
tional interest in the institution. Through the 
student working. with members of industry, these 
members may have sons or daughters of college age 
and direct them, to the Cooperative Education 
student's college. Thus, a recruiting tool for the 
institution is created. 

What about the institution's obligation to 
industry? As stated earlier, by having a co-op 
program the institution would keep better informed 
of industry's needs. To carry it a step further, 
it would seem that the institution woul^ want to ^ 
review its curriculum design to discern if it has 
industrial application. It has been brought to my 
attention that many schools have varied their 
curriculiw design to meet industry's needs. This, 
of course, is well received by industry. Corpora- 
tion recruiters would then seek out that particular 
institutions' graduates for permanent employment. 
The institution would then have a continuous flow 
of students because the job market would be avail- 
able to latter. 

Encouraging open conwuni cation by the institu- 
ti^n-for company officials to tour facilities, meet 
faculty, staff, etc. should be done. Again this 
strengthens the relationship betWeen the two groups. 
By this method, industry better understands the 
operation of the institution's program and some of 
the problems they there encountered. 

Earlier, I suggested that iridt»stry have a full- 
time coardinator. For the same reasons, thisXar 
also a valid recommendation for the institu^on. 

The institution should set requirements for 
emplo>ers to meet before allowt;lng them to co-op any 
of their students, they should possibly require a 
visit to the company by co-op officials. Co-op 
assignments should be discussed in detail In order 
to determine whether that particular industry meets 
the standards set by the school, A joint decision 
.should then be made by the institution and industry 
'to determine if their cooperative education philo- 
sophies match, and an agreement can b6 reached to ' 
institute a program. The educational institution . 
certainly has an obligation to the students. They 
should make certain that the work assignment esta- 
blished by industry is related to the student's 
academic study, "nis is necessary in order for the 
student to^receive the most effective benefit, i.e. 
academics applied to a real work situation. 
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Students should 'be observefon a regular basis 
at their work locations^. Some cwpanys' sponsor 
the institutions co-op officials, and accompa^^ then 
while touri<m^the industrial work locations, i^is 
is essential to let the students knoiW that both^ 
industry and school officials are .interested in 
their well-being as well as their progress. After 
completing their work assignment and returning to 
school, students should be counseled, with regard 
to their experiencesy by the school's co-op repre- 
sentatives. For the students' sake, it is impera- 
tive that the schOQl, which has an established 
program, convey the cooperative education philo- 
sophy to the company beginning a new program. 
Training, academic application to the work assign- - 
ment, regular evaluations, and communication with 
the students are part of th^ philosophy. 

Upon revie^, interfacing the two philosophies 
is not too difficult if a. sincere effort is made by 
both parties. In order, to develop a good program 
it should be student-centered. 

Foremost concern by industry and educators 
should be for the development of the students 

Jhrough some of the previously suggested programs, 
oint communications, by way of company/school 
publications, company/school visits would enhance 
this developmental endeavor^ With industry and 
education joining forces in cultivating a program 
with the students' interest at heart, the improve- 
ment of all three is assured. 




Mr. Ri^chard A. Johnson is currently Coordinator of 
Special Projects for the Georgia Power Company head- 
quartered in Atlanta, Georgia. He is responsible 
for their Cooperative Education Program, Engineer-. 
In-Training, Educational Assistance Program, and 
Exit Interview Program as well as Career Counseling 
and policy writing. He received his AA degree from 
Manatee Junior College fn Bradenton, Florida and his 
BBA degree from Georgia State University in Atlanta. 
He is currently pursuing a Juris Doctorate Degree. 
Mr. Johnson is a member of the Cooperative Division 
of the ASEE, the Cooperative Education Association, 
and the Georgia College Placement Association. 
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tl^ COLLEGE AlVD UNIVERSITY ROLE IN 
CULTIVAtiNG NEW COOPERATIVE 
EDUCATION EMPLOYERS 



San 

Diego 



Abtr«ct 

Thitt paper dlscusBes the various steps involved 
in developing a cooperative education progran with 
new eaployers. It includes a brief background on 
North Carolina State University and its cooperative 
engineering education progran from which the variou 
procedures disctased have evolved. The procedures 
or steps covered include the program enployne&t 
needs, identification of potential employers, the 
initial contact and follow-up, application infor- 
mation, the selection process and the work period 
evaluation. 

^ Background ^ 

• 

Ik)rth Carolina State University Is, the Land- 
Grant university of the state of North Carolina 
located in Raleigh, the state capital. The Univer- 
sity consists of eight schools (Engineering, Forest 
Resources, Te^ctiles, FIxysical and Mathenatical 
Sciences, Humanities and Social Studies^ Agricul- 
ture and Life Sciences, Education, and Deaign) the 
first five of which have cooperative education 
progrsaa* 

The co-op program in the School of Engineering 
was started in 1968-69 with the first placement of 
stmdents in the summer of 1969. It has groyn to 
the current enrol iMnt of 275 students with over 85 
employer*. Approximately two-thirds of the students 
are placed in North Carolina and one- third out of 
state. 

With this brief background of the school and 
its cooperative engineering education program, let 
us look at the task of cultivating new cooperative 
education employers. For the purpose of this 
discussion, the term "cultivate** Is interpreted as 
including the finding of new employers and the 
following development of the program with the new 
employera for" the mutual benefit of the employers, 
the students, and the University, 

Program Employment Needa 

Before seeking employment opportunities it is, 
of course, necesaary to know the types of employ- 
ment opportunities needed which in turn are depeu'- 
dent upon the curricula included in the co-op 
program. At N.C. State, the engineering curricula 
Include electrical* mechanical, civil, materials* 
nud^ear, industrial, chemical, aerospace and agri- 
cultural engineering. iAlso included are furniture 
manufacturing and managemant and enginaeting oper- 
ations. With this large number^of engineering 
curricula, it is obvious that a wide variety of 



Dr. John V. Hemme 
Oir^etor of Cooperstive Education 
Morth Corolino Stoto Unlvorolty 
Roloigh, North Corolino 

employment opportunities are needed. However, the 
bulk of the student enrollment is in civil, elec- 
trical, mechanical, chemical and industrial engi- 
neering. 

« 

In addition to satisfying the curricula needs, 
geographic considerations are often of importance 
to the ^students. These employment opportunities 
must be developed predominantly throughout the 
local state. In addition to these, many opportuni- 
ties should be provided in other states in the 
region and even in some distant states. 

Identification of Potential Employers 

How are the potential employment opportunities 
identified? First, one should cat^t on personal . 
knowledge of the area and regicjri'.f" Second , there 
are a variety of sources available such as the 
^fflllQ%ring ; 

1. The yellow pages of thi/^<ftal telephone 
directory. « 

2. Telephone directories in other cities - 
usually available in libraries. 

3. Directories of manufacturers published by 
most arates. ^ 

A. The Thomas Register. 

5. Advertisements in professional society 
publications. 

6. Co-op offices in the areas of interest. 

7. The student being placed. 

8. fhe school placement office. 

The above eources are especially helpful in 
' the starting of a co-op program but are used less 
frequently as an employer file is built up. Distant 
geographic placements usually will require using 
these sources, especially other co-op offices and 
^the student requesting placement in that area. 

The Initial Contact 

Beet results at N.C. SItate University have 
been obtained by making the initial contact by 
telephone. Preferably the general manager or *a top 
level administrator should be the first contact. 
If the top management is favorably impressed, not 
only is time saved but elso the chancee for estab- 
lishing a successful program are enhanced. If 
the organization does not already have sn estab- 
lished program or the management is not familiar 
with the plan, then the job of selling the idea 
ahould begin there with top management where even- 
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tually it «i8t be apprdved. if the employer has 
a progrn or has been considering i^,^ then far- 
ther dlacussioo irlll be referred to the co-op 
coordinator or the personnel departnent for inple- 
■entatlon or future planning. There are occasions 
of course when it is advisable 'to initiate talks 
with the engineering Manager, the training director, 
or the personnel aanager especially if one of these 
ia an acquaintance, and it seeas aore appropriate 
to start there. If it Is known that the organiza- 
tion has a CO--OP program, then the coordinator 
should be contacted directly. In any event the 
initial contact ahould be as brief and concise as. 
^ possible to convey the concept and potential aavan- 
tages with the follow-up discussions giving details. 

Generally the initial contact when made by- 
letter is not as effective as the telephone contact. 
Frequent ly, if the letter is sent to a top nanager 
of a coBpany that does not have a co-op progran, it 
will be isaediately referred to soneone else for 
handling and say be forgotten or at best take much 
longer thttt the telApbone contact in which discus- 
sion i^uival^i^ to several letters say take place 
in a few ainums. Mso the letter contact doea not 
h%ve the personal touch nor the capability of 
answering questions that laoediat^y arise^ in the 
employer's niad* ^ ^ 

The third party ^conUutt should be used only 
for special situations. One sucii^exaap^ would be 
that of the student «ho lives in s diiftant state 

and desires to work-in his or her hoaetown.^ In 
this case, the student aay be asked to contact and 
visit prospective eaf^loyers in his .or her hoaetotm 
when at hone for holidays such as Christaas. When 
doing this, the student should be given brochures 
explaipin^he prograa^ These brochures should be 
left witlreach eaployer contacted with instrucr 
tions that the co-op office will contact the 
interested eaployers with full details when the 
student returns. Thus the preliainary interview 
will have *taken place with those coapaniea or 
eaployers interested. This aethod is especially 
effective when contacting coapaniea with co-op 
prograaa . 

An alternative to this aethod for a distant 
placeaent is to have the student's parenta mail 
eight or ten addresses and telephone numbers of 
prospective eaployers in their area to the student 
St school who in turn gives then to the co-op 
office for the initial telephone contact. The 
co-op office then follows up as usual. 

/ Still another use of a third party in assisting 
in a diatant placement is through a school co-op 
coordinator in or near the atudent's homi^owr^.^ This 
usually will not aeet with reluctance especially 
when the job aarket is good and^hat^-op office 
being called upon has more job o^portunitiea than 
students. The coordinator at the distant school 
aay be asked to assist^in actually placing* the 
student f if that seeas a^ropriate, or simply be. 
asked to give the naaes and telephone numbers <H 
potential eaployaant opportunities. 

^ Follow-Dp 

After the initial, contact, the follow-up ia 
very important for the success of estsblishing a 
co-op progrsa with an employer who does not have a 



co-op plan and is not familiar with it.* If the 
employer expresses an interest during the Initial 
contact, then a brochure and any other relevant 
Jjiformatio^ should be mailed giving clear details 
of the operation of the program. The material 
.should not be voluminous but sufficient to give a 
basic understanding of the objectives ^ught and 
the responsibilities of rtie schoiil, the student and 
the emplpyer. In the cover letter, offer to 
answer any questions that may arise and if feasible, 
offer to visit the employer to discuss^ details of 
the program vl'th h^ and members of the staff if he 
desires. In additih^i to discussing the various 
aspects of the co-op program, it is also deairable 
to give the employer a copy of the school catalog 
containing the various curricula offered along vith 
course descriptioni|. Also auch a meeting affords 
the school coordinator the opportunity to learn 
first hand the needf and interests of the employer 
^ and the nature of the type -jobs that the co-op 
students wil^ have there. 

• y 

Jhe school coordinator ahould learn the employ- 
ers needs and interests, ^he nature of the buainess 
as determined by a plant tour if possible, and job 
descriptions either verbal or m'ittenas in bro- 
chures used by employers for recruiting. This ia ^ 
most helpful when the coordinator returns to the 
canpus so phat he aay pass it on to the atudenta. 
Such information is usually the only basis for the 
student to know whether he or she may be interested 
in that particular employer. Company brochures 
and trritten 'job deacriptions should be msde acces- 
sible to prospective co-op students in an orderly 
file. As the program grows, co-op student reports 
may alao be added to the file. Some employers 
nmi^fi the school copies of the co-op reports 
ma4^<By the student for the employer, and the 
repdttp are also good to include in the file for 
praise tive students. These latter reports fre- 
(Hientl^ sre much more descriptive of the job than 
tthe written reports turned in to the co-op office 
by the student upon returning from a work period. 

For an employer considering the starting of a 
co-op plan, it ia helpful to provide a liat of 
other employera who are participating. Frequently 
it is possible for the employers to exchange ideas 
and thus enhance the beginning of a new employment 
opportunity. Along this same line' of thought, new 
co-op employers should be encouraged to join the 
local and national cooperative education organiza- 
tions such as the state aasociation, if there ia 
one in the state, and the CEB and -the CEA at the 
national level. / 

A cordial invitation ahould be extended to the 
employer to visit the campus and meet the dean or 
deans of the achools of interest and any department 
heads of the fields of interest. The closn: the 
school-industry relationship, the greater the 
chance to develop and maintain a good and lasting 
program. 

Applications 

^ The applications for co-op positions should 
provide the employer with such Information about 
the students that will enable a decision to be 
msde regarding the suitability of the candidates 
based upon the backgrounds and accomplishments of 
the applicants. The application should include s 
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vmmt or eaployer application fora, ■ achedule 
•hoving the periods of^ icbool with coursea and 
perioda of work* a co-op calendar, and a copy of 
the coursea coapleted with the gradea. Also with 
thaae itcaa » cover letter should be included \ 
stating the student's full naae, the curriculum 
and classification* the atarting date and the num- 
ber of work periods scheduled with the^tal nontfas 
of work experience that tbieae perioda give. Tbeae 
are all eaaential iteas that the employer s n«ed for 
their plasnins. The cover letter alao aervea as a 
letter o^iSl^Soaaendation which sany organizations 
require . f 

Selection Froceaa 

I^^lly the selection process begins vith More 
than pfie atudent applying for each Job opportunity 
and each atudent applying, for a mxImi of three 
opportunities at the aase tlae. This process per- 
■its the employers to consider the students ^hey 
believe to be the beat qualified for their needs, 
and it also peraita the students to consider the 
eaployaent opportunities in which they are mott 
ifltereated. Intervieva by the esployers either at 
the plant or on caapus are encouraged for the 
■utual b^afit of both partiea. After the intervlM 
are coaplated, the eaployera aake off era to the 
atudenta of their choice and the students aust 
either' accept or reject within a resaonable tiae. 

' Tfauaf if a atudent has aubaitted three applicationa 
and receivea three off era, be aust aake a choice 
of one and reject the other two. In thia case, 
the student accepting get a hia firat choice and 
that eaployer gets hia ^irat choice. The other 
tvD eaployera would either get no atudent or a 
second choice student or perhaps a firat choice 
atudent froa aubaequent applicationa. Such a pro- 
cess is soaewhat cuabersoae and entails aore work 
on the part of the coordlnstora than if the atudent 
aubaita only one application at the tiae. However, 
it is felt that better aatchea are aade by the 
foraer proceaa aince both partiea have the chance 
for aore than one consideration. Also a fringe 
benefit ia that the atudenta gain experience in 
having interviewa and learn firat hand what eeveral 
potential eaployera have to offer in the way of 
csreere. 

Work Perioda 

During the work perioda, telephone contact 
with the eaplogrer coordinator la aade to deteraine 
how the co-op atudenta are perforalng. If the 
qoordlnator doe a not have cloae contact with the 
atudenta, then it ie advissbla to talk directly 
with the atudent 'a aupervisor and the atudent. If 
there are probleas that are apparent, then a viait 
to the worl^ aite ahpuld be arranged to discuaa 
the aituation and atteapt to resolve the problea. 
Very few probleaa in the engineering prograa at 
H.C. State Univeraity have arisen requiring auch ^ 
action. Of course visitationa are deairable to 
aelntaln good relatione and autual underatanding 
whether there aay or aay not be probleaa ef concern. 
However, because of the expense and tiae Involved, 
visitations are usually Halted to thoae atudenta 
on their firat work period* 



Evaluation 

About two weeks prior to the end of each work ' 
period, evaluation forms are mailed to the employers 
for each student with the request that the Immedi- 
ate supervisors yil out the forms. Also It is 
requested that the supervisors go over the evalua- 
tions with the students prior to their return to 
campus. Thus if questions arise about the evalua- 
tion, the"^ student may discuss them .with the 
.supervisor. ^ The supervisors mail a copy of their 
evaluations to the co-op office at school. 

I^^en the students retunMo the caiqpus from 
' each work period, they are required to complete a 
written work report, turn it in to the co-op office 
and arrange to review it and the employer evalua- 
tion with the echool coordinator. At this time 
the nature of the Job My be detertiined and also 
the degree to vhfbh the student was satisfied with 
the work period. Elements of dissatisfaction are 
disctissed with the employer coordinator usuall^fby 
telephone. Frequently the proSlems with dissatis- 
faction aay be resolved by placing the student in 
a dif f erAit 'depertvent with a new supervisor or 
* simply giving the student ndre responsibility if 
this seems to be the best solution. If it turns 
out that the student does not fit into the type 
work the eaployer has to offer or if the student's 
Interests are not %fhat he or she originally thought, 
then a new employment opportunity is usually sought. 
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' When all of the elcnents, which have been 
very briefly touched upon in thia discussion, ai^ 
carefully considered and^ followed with a lot of 
good "coanon sense'* thi:pwn in, the chances are 
very good that the ei^ployer will benefit, the 
student will benefit and the the school will 
graduate a student with s auch better and, broader 
education. In sunBarizing, let us again look at ^ 
the elements discussed in a one- two-three fashion: 

1. From the curricula included in the co-op ^ 
prograa, identify potential cmployaent oppottunf- 
ties. 

2. Contact the potential employers, and v 
through discussions, establiah the objectivea and 
the autual benefits ^f a good co-op program. 

3/ Once the program Itf agreed upon, place 
atudenta by attesting to aatch the employers 
needs with the students who are interested' in those 
need a. 

4. Mslntsin good coimiunicationa so that the 
atudent 'a educational and career interests are 
enhanced as a result of meeting employer's needs. 

The fourth item shove perhaps may be conaid- 
ered the heart 61 the cooperative education process. 
In other words, when the eaployer' s needs are 
satiafactoriXy aet in the atudent 's choaen profea- 
aion, the nutual benefits to the student, to the 
eaployer, and to the school sre realized. 
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Dr. John V. Haone Is Associate Profsssor of Ceraalc 
Englni^rlng and director of the Cooperative Engl* ^ 
naerlng Education Program at K.C, State University 
In Raleigh, M.C. He racelved the B.S. and PhD 
degrees In Geological Engineering and Ceranlc 
Engineering respectively at N.C. State tJnlverslty 
and the H.S. degree In Metallurgical Engineering 
at the University of tJtah In Salt Uke City, Utah. 
Be served In the Havy In Wbrld W^r II In electron- 
ics, has had 13 years of Industrial eiq>erlence, and 
flnce 1958 has been with N.C. State University In 
rascarch, teaching, and cooperative education. He 
is a meahex of several honor societies and profes- 
sional soclatles. 
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COOPERATIVE EDUCATION DIVISION 
INTERNATIONAL DIVISION 
NEWCOMERS BREAKFAST 

4 Robert L H«yborm 

Dmh, Sohool of EnainMring 
Unlvorstty of tlio Paeifie 
Stockton* Collfornio 

At this meeting, the Cooperative Education . 
, Division vdll hold Its annual business meeting 
and conduct the necessary business required to 
. meet the needs of the membership and to keep the 
organization viable. Some of' the activities 
thatK^ill be conducted are the dissemination 
awards, suitmarles of the projects that are 
\ belTig conducted by the Division, and the 

general Ix)usekeep1ng business required of the 
Division. In addition,. however, it is an ^ 
opportunity for those people who are Interested 
in cooperative education to discuss Informally 
with their colleagues some of the problems, 
successes, and failures that they are having at 
0 their particular institutions and within their' 

own companies. 

Although this is primarily a business meeting 
of the Cooperative Education Division, it is open 
to all participants of the conference, and we 
earnestly invite you to participate if you so 
desire. We would be happy to have you attend 
and learn more about the Cooperative Education 
Division, its goaU and objectives, and how it 
X might help meet^your needs whether you work In 
' Industry or at a university. 



Robert L. H^yborne is Dean and Professor of 
Electrical Engi/ieering at University of the Pacific 
In Stockton, CA. He holds the Ph.D. in Electrical ■ 
Engineering from Stanford University and has more 
tlwn thirteen years of teaching experience, plus 
approximately ten years of Industrial experience. 

Or'. Jteyborne's American Society For Engineering 
Education activities Include servite as Chairman 
of the Pacific Southwest Section 1975-76, Chairman 
of the W)cky Mountain Section 1968-69, Chairman- 
Elect of the Cooperative Educiition Division 1976-77 
Member of tt^ Board of Directors of the Relations 
With Industry Division 1974-77, Member of the Board 
of Directors of the Cooperative Education Division 
1973sresentr-He Is also a member of the Institute 
of Electrical and Electronic tnaineers (IEEE), 
American Geophysical Union (AGU), International 
Scientific Radio Union (ORSI), Signa XI, Signa 
Tau, and Phi Kappa Phi. He has received numerous 
tmr^for excellence in engineering teaching, 
and In 1972 was named the "Engineer of the Year" 
by the Joint Council of the Professional Engineer- 
ing Societies of the San- JoaqMin Vallye. 
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SOLICITATION FOR PAPERS 
FQR 

IEEE TRANSACTIONS ON EDUCATION 



L 



Tht icopt of Tnnticfioni is: 

^ Educttidnai mtttodi, tducational ttchnology, 

q^hjcttioRil mattnatt, apd aducatioral 
V^^^^vtfo^nMnt programs, as wM( at, tha history 
iSf ttbhrvDlogy, tha impact of avolving rasaarch, 
and tha activf axcbmga of idaas on issuas 
partinant to alactrical anginaaring aducation. 




SoaifYwttda back covar of any i»ue for 
mInuscripWormat raquiramantir 



Sand 



mammikits to: 
matrii 



^r»s T. Paris, Editor 

Thomas K.^aylord, Asociata Editor 

School of Elactrical Enginaering' 
Gaorgia Ir^stituta of Tachnology 
Atlanta, Gaorgia 30332 
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SESSION E 

CONTINUING ENGINEERING STUDIES 

DIVISION 
SPECIAL INTEREST GROUP 
CAREER MANAGEMENT 

C 

OofiAldB.MHI«r <^ 
MaragM* af Humiiii RMoureas 
IBM 6«n«ral Produots Diwision 
Ban JoM, California 



In our era of pervasive and rapid change. 
It has becone Increasingly evident that 
Managing one's sfeveral careers Is a life 
long task. Because of an explosion of ^ 
opportunities and a reductlon^ In the need to 
nork. Just to support life. It Is now 
possible to Increase our psychological Income 
froa work. Career Pfenageiient Includes career 
and life planning activities as we11 as the 
■anageiaent of experiences and the design of 
Meaningful Jobs', Career ManageMent Is thus an 
iHportant and growing field. 

In engineering the need for undersUndIng 
how to plan, organize and M^ge one's career 
Is even greater than for other professionals. 
This Is tru^ both because of the pace of 
technological change and the potential for 
Individual career shifts. Career changes In 
engineering are closely tied to continuing 
education* and life long learning. Education Is 
often the vehicle for. change. ^ Understanding 
career Management both at the college level and 
for the working adult has thus become a 
Coat^r^ng Engineering Studies Special Interest 
Group Activity, 

The group was launched first as a part of 
the activity directed at personalizing 
cdfTtlnuIng study. At the Orlando CIEC meeting 
It becaAe a separate activity because of tke 
broad Interest; At Orlando there was an 
oye.rflow Interest In the career workshop 
sessions. At that session the tie-In between' 
education and careers was dIscussM from 
several perspectives. 

At this CIEC Meeting the Career Hanagement . 



group will provide the attendee the opportunity 
to personally experience using some of the tools 
for career assessment and planning. For example, | 
small groups will work out life lines, write j 
scripts for a day In the future, analyze their 
strengths and Weaknesses, and work on balancing 
their lives between work and other activities. 
The session will also Include a. program for 
those who would like to understand the Impalt 
of secondary education on the selection of an 
engineering career. 

Special Interest groups are a wajr of 
bringing together those with common challenges 
for a vital exchange on specific topics. The 
vltiillty of a special Interest group depends 
on participation by those who share the Interest, 

Join the CAREERS group both to gain help In 
managing your own life for g'reater success and to 
learn how you can help others to Improve their 
lives and careers,* ^ • 
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VOmU) B. MILLER 




Don began his professional career with a 
B.S. in mechanical engineering from the 
University of Rochester. Later he earned 
an N.B.A. at Colunbia. At Columbia he was 
assistant to the dean of engineering. 
Joiz>lng IBM in 1952 , his many assignments 
have included general management of 
developoient laboratfories, engineering 
education r personnel research and director 
of personnel. 

A member of ASKE, SAM, IEEE, XST0, and 
ASEE, he has has carried on extensive 
professional activities. He is on the 
.board of CES and is a fellow of the 
Society for Advzmcement of Memagement. 

He is the author of a book, Personal 
Vitality, and a workbook recently 
published by Addjson-Wesley. 
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SESSION 



CONTINUING ENGINEERING STUDIES 

DIVISION 
SPECIAL INTEREST GROUP 
INTERNATIONAL CONTINUING EDUCATION 

MinP.KIus 

Ompmrtmmnt of Engiimrlng ApplM SoIviim 
University of Wisconsin - Extonsion 
Modison, MTIseonsin ^ 



The^ Continuing Engineering Studies and Inter- 
national" Division^ of the Aaerlcan Society for 
Engineering Education, along with the University 
of Mexico and UNESCO, are sponsoring an Inter- 
national Conference on continuing education for 
the profesilons. The conference vill be directed 
prlaarlly toward people In Industry, govemacnt ^ 
and universities who are responsible for developing 
continuing education prograas in engineering and 
science. Those in technical education and related 
areaa shoul4^J^ find the conference of Interest. 
The host InEttutlon will be the University of 
Mexico, Mexifcsiflty, April 25-27, 1979 are the 
' acheduled dates. 

Participants will be contlqulng education 
directors in business. Industry, govemsent 
installations* and universities irtio develops 
prooote and conduct continuing education pr0^raas. 
With the conference location icf Mexico £1^, an 
international mix of dlrectora iauexpected. 
Proaotlon of the conference has been through ASEE, 
UKESCO, U?ADI, PABO, and the University of Mexico^ 
Inquiries have been received froB Africa, Europe, 
South Aoerica, Asia, and the Middle East. 

Preaentatlona will be aade by^^ersons working 
lA the field. The first day will consist of four 
addresses in the ar^ of adult learning, Motiva- 
tion, progTM development, and aarketlng programs. 
The second day will be apent in group discussions. 
Special Interest groups of directors froa imlver- 
•itles, froo professional societies, froo industry 
and/ot govemsMnt wfll each collaborate on prograa 
ideas, need analyaea, coat a, enrollaent patterns. 
Instructors, learning evaluations, and others. 
The third da^ will be an exploration of unique 
continuing education prograas froo around the 
world . 

The 0IIESCO International Wo^ng Group on 
Continuing Education of Englneersj^d Technicians, 
which is a co-sponsor of the conference, has also 
joined forces with the CES Division of ASEE in 
publishing inforaation on research and srtlcles 
in cofltlmslng eng leering education. Aaong ASEE- ^ 
channels, it takes the forv of s coluan in the 
quarterly ASEE/CES dlvlalon newsletter. Inter- 
nationally the Mterial la gathered into a small 
newsletter that is currenrtly being distributed' to 
200 indlvlduala in 69 count r lea. The newsletter i 
gats sven wider circulstlon by the newsletter \ 



recipients, and working 'group members, who are 
encouraged to pass it along to other Interested 
parties. Content consists of abstracts of Ph.D. 
dissertations, government and university related 
research, publication articles, monographs, 
hardbacks, conference proceedings, and Inter-*^ 
national articles in continuing engineering educa- 
tion and related areas. Subscribers are requested 
to provide input, and many have done so. The 
December 1977 issue of Articles & Research in 
Continuing Engineering Studies is the fourth one 
which has j)een nulled internationally. 




John P. Klus. .4 Chairman, Department of Engineering, 
University of Wisconsin — Exten^on since 1967. 
Professor of Civil Engineering. Degrees fros Mich- 
igan technological University and Ph<D., University 
of Wisconsin. Pulbrlght scholar 1966-67 for teach- 
ing and research in Finland. Chairman current 
UNES(^Intematlonal Working Group on Continuing 
Education of Engineers. Member ASCE, A^E, APWA, 
AAAS,W1 Aead of Sciences, Arts and Letters, NSPE 
and WSPE. National and international lecturer. 
Author^^ 40 technical and continuing education 
papers and publications; most recently: co-author 
"Englneera Involved in Continuing Education — A 
SurveyTLnalyals" (An ASEE Monograph, 1975); • 
editorial director of "Continuing Education for 
Engineers — A University Program" (A UNESCO case 
atudy, 1974). 
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AN INVESTMENT 

IN YOUR 
PROFESSIONAL 

FUTURE 




For information about joinif>g the 
IEEE... 

PfMse wrtta^o: 
IEEE Service Center 
445 Hoe* Lane 
piscataway.NJ. 08854 

Or contact local IEEE Representative: 
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SESSION G 

coNTiiyuiiyc £ngiiueeriimg studies 

DIVISION 
SPECIAL INTEREST GROUP 

ITFS 

, Wforris E. Nicholson 

Diroetor, Continuing Education 
. In Enginooring end Sclenoos 

Univoroity of Minnosoto 
Minneapolis, MinnosoU 
Instructional Television Fixed Service (ITFS) 
Is a special, broadcasting system established 
by the Federal Communications Commission where- 
by a television signal 1s transmitted from an- 
educational institution to fixed locations 
within its broadcast range. The system provides ' 
two-way audio communication between the orig- 
inating institution and the receiving locations. 
Each institution may broadcast on four channels 
Simultaneously. 

El^gineering colleges represent the lafrgest 
post secondary users of ITFS, The ITFS special 
interest group' formed spontaneously to provide 
a forum for discussion of topics of comrfion^ 
interest. Topics which will be discussed alt 
this meeting will be: ITFS vs. videotape, ' 
educational progranwing, student attitudes, mar- * 
keting strategies, ' - 



V 



All who operate instructional television systems 

are invited to attend this meeting. Those who 

are contemplating construction of ITFS systesm 

are particularly invited. 




MORRIS E. NICHOLSON 

Norrie has been InvolveTm^PuLlluii klLyMun 
Fixed Service (ITFS) since 1970. His principal 
reponsibility is to plan the academic program for 
the UNiversity industry Television for Education 
(UNlTf) network. Since T973 he has been Director 
of Continuing Education in Engineering and Science. 
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CASE WESTERN RESERVE UNIVERSITY'S 
INSTRUCTIONAL.TELEVISION NETWORK (ITN) 



Case Western Reserve University's Instruction- 
al Television Network (ITN)* begem operation in the 
Fall of 1972. The' CWRU-ITN vas designed to bring 
graduate coiirses to an off-caapus audience of people 
who are aiployed full tivie. These enf^loyees become 
eligible to receive credit for ITN courses when the 
organizations they work for becomet^ meaabers of the 
ITtI, and set up appropriate viewing facilities. At 
that tijM,.^ill of our class session^ 'were televised 
l*ive froB our two speciailly-built classroons. Our 
signal %ras cabled from the classrooms to the top of 
the highest building on campMs^ then mlcrowaved ^ 
WIZ'^, Cleveland's PBS station, where it was re- 
tremsMitted over one of oui; two ITFS channels. In 
our first <eenester of operation (Fall 1972) we 
enrolled students for a total of approximately 
1040 credit hours, and our prograuas were received 
live at 8 coflpany l^ations. 

In the five years since we begem operation, 
we have changed from a 100% broadcast to a 100% 
videotape operation. As we will see, it is more 
accturate to say that shipping videotapes of class 
sessions allows us to aeet needs of our users which 
Were not being net by-^ive broadcasts. In the Fall 
of 1977, we enrolled students for a total of ap- 
proxiittteiy 1300 oredit hours, and our videotapes 
(4lw>Bt exclusively 3/4" cassettes) were shipped to 
30 locations, The rest of this paper will trace 
the st^>s in this change, and identify the factors 
which accoimt for it. 

One featixre of our live broadcast operation 
was the provision for a direct telephone line fron 
each receiving location back into the canpus class- 
roosi. Students ratching the class session could 
participate directly by slj^ly picking up the tele* 
phone and talking. On the surface, this feature 
■eiw highly desirable^ indeed, same would hold that 
it is Bore than desirable: that it is actually 
necessary for effective teaching. In practice, 
however, it turned out that it was ruely used 
^ontaneously: the instructors who wanted feedback 
fron their Network stvtdents had to work very hard 
to generate and naintain a useful level of comnuni- 
cation. ' In general, the Network students seeaed 
even aore reluctant than their on^caapus counter* 
parts to intem;5>t the .class in order to ask 
questions, ^haps Network students did not want 
to be responsible for their eoapany's being iden- 
tified as the source of all the foolish questions. 



ilam«s L Rogers 
^ Director, I.T.W. 

Cm%m WMttrn RMsrva University 
Cleveland, Ohio 

Whatever the cause, the answer-back capability 
- simply was not used to the degree that anyone 
expected it would be. 

A second feature of our live broadcast 
operation was the provision of back-up videotape 
in case of technical difficulties. Especially in 
the first year of operation, when equipment was 
being broken in, and personnel were learning what 
3t to do (at both the transmitting and receiving 
pints) , we taped each class session so that we 
Id respond to a tape request from any location, 
kever, the scune tape which can be used to see a 
class missed for technical reasons can be used 
to see a class missed for any other reasons,' and 
we noticed a slow but steady increase in tape 
requests attributed to a student's missing the 
, class because he was out of town on coo^>any * 
. business. When the number of such requests from 
* any single location bocie a significant percent- 
age of the number of classes broadcast, we would 
call the compamy's ITN Coordinator to see if they 
f would rathei; receive tapes in lieu of the broad- * 
casts-. And gradually, over the -1972-77 period, 
more aiid iK>re ccopanies opted for the tapes. 

^ It goes without saying that these changes 
would not have taken place had there not occtirred 
at the same time noticeable ijiprovements in ta|>e 
quality, playback performance, and reductions^ 
in the cost 0f pla^>ack equipment. Had the industry 
' not overcome the incompatibility problem (one 
manufacturer's tapes %fould not play on another 
manufacturer's deck), we. would still be broad- 
casting live. 

Not only did the early ITN member companies 
'chemge over to videotape during the 1972-77 period, 
but most of the cofl(>anies which joined the Network 
after our first year of operation chose videotape 
frqm the outset. As videotape playback devices 
became more conponplace, it hecaAe easier for a 
company joining the net%#ork to meet the equipment 
requ^renents for student viewing without substan- 
tial additional investment. 

As the tapes became more widely used, t%ro 
features connected with their use became evident. 
First, the stop, rewind and free^-frame Capa- 
bilities of the playback devices contribute to 
the stiidents* aibility to learn from videotapes, 

; ■ " 
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by allowing replay of any aafpent and freazing of 
any display.* Sacond, students in the same class 
ite view the tapes in groiq^ help each other' in 
clarifying and esqplaining^ points in the lectures 
and discQSsioiis. Interrupting an instructor's 
live lecture can have undesirable consequences 
which do not accos(>any injbemqxting a videotape of 
the sa»e lecture. Purthexaore, there are lijsits 
.to both the nusber of internqptions, and to the 
duration of any one intennption, iriiich «m 
instructor can tolerate i^ a live class » These 
lialts pre far less strixigent ^rtien a saall groi^ 
of s^idents is watchimg a videotape. The peda- 
gogic effectiveness of groiq) viewing can be aaxi- . 
ilisad by including iA the s^oup p csieone i«ho has 
already been e3qx>s6d to the naterial (and c«m, 
therefore, act as a tutor) , as the Stanford 
Univarsity experlBents %fith "tutored videotapes" 
show. 



Table 1 suBBuqrizes the relative ad^Hkges 
of the broadcast and tape delivery nedia^^while 
each case mat be decided on its own merits , our 
■fiber ccHBp2tnie8 have opted for videotape, 
largely on the basis^of its scheduling conven- 
ience and flexibility. For then, this one 
feature of videotape outweighs whatever advan- 
tages acccaipany the broadcast option. 

The demands on 2m eaployee's tine (attrib- 
utable to trips, project deadUAeSr conmit- 
ments to visitors, etc,) %rhicn m^e it inossible 
for him or 'her to view a regularly schedul^ 
live broadcast, are a function, in part of the 
enployee*s level of responsibility in the organ- 
ization. Since the. CWRD ITN offers only graduate 
courses, our students are more likely to be 
affected by these demands than students using a 
service i^ph offers, say, only undergraduate 
courses. 



The stiident is out of town (sick, 
occi^ied with visitors) and 
Biases a class. 

The student is assigned to 
another location for "an ex- . 
tended period of ti«e 



PROBLEMS 



CrHEDOLE CXXIFLICTS 



PEDHOOGICAL DIFFICULTIES 

A Student whb is watching the 
class alone %rants clarifica- 
tion of a point in the lecture 



A student who is watching the 
class in a groxip wants clari- 
fication of a point in the lecture 



PRXBDURAL REQUESTS 

The student wants the material 
held on the screen (until he 
can copy it, for exaB(}le) 



BROADCAST 
With Direct Telephone 
Back to Classroom 



The student misses the 
class 



The stxident misses the 
class, and nay have to 
mrop the course 



The student t>icks up 
the telephone and 
interrijpts the class 
proceedings to ask his ^ 
question ^ 

same as eUx^ve 



The student picks up 
the telephone and 
interrupts^^^the class 
proceedings to ask the 
instructor to hold the 
material ^ 



VIDEOTAPE PLAYBACK 
Hit^ freeze -Frame Pause Control 



The student views the tape when he re- 
turns to his work location^ 



Copies of the class tapes are shippad 
to the student at his ten^wrary loca- 
tion (assiiming the availability there 
of videotape playback equipment) for 
the duration of his assignment. 



The student stops the tape, rewinds, and 
repla^ the unclear segment. If re- 
viewing the segfltent does not clear 
the point, the student c^lls the 
instructor at his office during sched- 
uled "telephone hours,** 

'The student stops the tape, and explains 
his difficulty to his Colleagues; the 
group may replay tt^ segment together 
If they cannot rescRve the issue as a 
group, the student pan call the 
instructor 
— ^ 



(as aUx^ve) . 



The student pushes the PAUSE button, 
and( the screen is "frozen" as long as 
tbe student wants to refer to it. 



I 



TABLE 1. BROADCAST-VIDEOTAPE COMPARISON 
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JMBS L. ROGBBS 




Jim is Director of the Instructional 
Television network at Case Western Reserve 
University, irtiere he also holds an Associate 
Professorship in the D^artaent of Systws 
Bn9ineerin$, Coscmter Engineering and Infor- 
■ation Sciences. Be received the BA and Hh 
degrees froM the University of Michigan, and 
the Ph«D. txxm CNRU. 

Prior to 'joining the faculty at Cimu in 1972, 
Jim held positions with Burroughs, Xerox, and 
RCA. He is a Msber of ACM, AERA,.axkl ASTD, 
and serves on the Materials DevelopBent 
CoMittee of ANCEB. 
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SESSION H 

CONTINUING ENGINEERING STUDIES 

DIVISION 
SPECIAL INTEREST GROUP 
MEDIA PRODUCERS/USERS 

liMlP.J«ffHw,Pli.O« 

Dip«otor 0f CduMCion 

CMit«r for MmiffMfeuring T^ehnologv 

Clndiuiatl, Ohio * 



The Packaged Learning Group consists of a 
nusber of individuals who are interested 
in the production and use of packaged 
educational naterials. - 

This organization J%s evolved from a 
special- interest group of videotape 
producers and users > and has expanded to 
include other foras of packaged instruc- 
tion. These materials include video- 
tapes, ttovie^, filmstripsy slides » audio 
tapes, and instruction manuals. r 

Through the able leadership of Mr. Al 
Ackhoff, this group was organized, has 
met several times, and has grown to 
include many interested persons. Some 
of the projects carried out* or supported 
by this group have included: 

preparation of lists of packaged 
learning producers 

. citculation of catalogs of programs 

evaluation of programs 

study of cost-effectiveness bf 
continuing education 

assistance in preparation of 
continuing education directors 
^handbook 

publication of newsletter including 
listings of available programs. 

In the future, the Packaged Learning 
Group will endeavor to help those 
interested in producing or using these 



/ 



kinds of materials to maximize their 
effectiveness. The group Welcom?s anyone 
interested in learning more about 



Packaged Learning. 
















M 




ity; 

[Institute of 

niversity 
Cincinnati 

U.S. Air Force 
^ ^ General Electric Co, 

ResfaTSlT Associate and 
Associate Professor - University of 

Cincinnati 
Manager of Education - Structural 

Dynamics 
Research 
Corporation 
SME 

Textbook, Two Patents, 
Several Papers 
Area*s of Interest: Engineering Educa- 
tion; Production 
^ Management; Manufactur- 

ing Processes 



Member of ASEE, ASME, 
Publications : 
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CALL FOR PAPERS 
AHHAiS OF ASEE ENfilNEERIHe Fnti CATION JOURNAL' ^ 

Aiiiiil^^ SfJ^'^^r 1^^^ Engineering Education JournaT is called the 

wCALS. This publication has one primary purpose, which is to attract, 
[ublish and stimulate the writing of high quality articles that are of long- 
TIting interest to enrgineering educators. Through the existence of the 

nals, ASEE hopes to Increase the incentive to do research in engineering 
education, to publish the results, and to provide a means by which the quality 
of the research can be jydged, A more complete statement of purpose appears 
tn Engineering Education, December, 1975, p. 227. 

Articles may pertain to any aspect of engineering education, including 
-educational research, leamifig, theory, teaching methods, review of ongoing 
projects. a<hi1n1strat1on, organization, guidance, finance and technical re- 
search as It applies to education. All articles will be reviewed by experts 
in englneerinc;, engineering education and appropriate allied disciplines, 
such as psychology, education or sociology. The criteria for selection are 
based on the significance of the subject to engineering e<Jucation, the quality 
of the treatment. Including the author's knowledge of past work in the area, 
and long-lasting value. 

Articles mio< be of any length appropriate to the subject, but on the 

avefage are expected to be about 4,000 to 5,000 words. If a paper is accepted, 

the author must be prepared to submit originals of all illustrations, and. sub- 
mit five copies by June 15 of each year. 

Editor, Annals 

American Society for Engineering Education 
One Dupont Circle, Suite 400 
Washington, D. C, 20036 ' 
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SESSION. 5 



EPFECTIU|jyi^AiyAGEMeNT OF HUMAN 

RESOURCES 




paper not 
'available ■ 

AT TIME 
OF PRINT J NG 

/ 



Rob«rt L Hvybornc 
Dmh of EngffiMPing 
Univsrsity of Pmifle 
Stockton, ColiforiHo 
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Robert L. Heybome 1s Dean and Professor 



Electrical Engineering at University of the Pacific 
In Stockton, CA. He holds the Ph.D. In Electrical 
Engineering from Stanford Unl^rslty and has more 
than thirteen^ years of teaiphing experience, phjs 
approximately ten years Of industrial experience. 

J)rrT?^ybome's American Society for Engineering 
^jhfwtion activities Include service a$ Cnaimian 
of the PacifiCx Southj^est Section 1975^-76, Chairman 
of the Rocky Mountain Section 1968-69, ChairmaJn- 
Elect of the Cooperative Education Division 1976-77, 
Member of the Board of Di rj^t Ors of the* Relations 
with Industry DivisiorK 1971^7, Member -of the Board 
of Directors of the Cooperative Education Division 
1973-pres^ent. He is also a member of the Institute 
of Electrical and Electronic Enqineers (IEEE) , 
AiJierican Gebphysica] Union (A6U;, International 
Scientific Radio Union *(URSI), Sigma XI, Si^a 
Tau, and Phi Kappa Phi. He has received numerous 
awards for excel lefTce' in engineering teaching* 
and in 1972 was named the "Engineer of- the Year" 
by the Joint Qouncil of the Professional Engineer- 
ing Societies of the San Joaquin Vajlye 
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EFFECTIVE MANAGEM 




OF HUMAN 
RESOURCES 



Dr. B. J. 8h«ll 
PrMldsnt 

Morthrop Univarsity 
InglMvoodt California 




Dr. B. J. Shell 



Dr. B. J. Shell received his Ph.D. from Michigan 
State University in Civi> and Sanitation Engineering; 
He worked in private industry as Vice President for 
a construction firm in Arizona prior to entering 
the educational field. 

He taught for several years at the University of 
Arizona. In 1966 he accepted the position of Asso- 
ciate Dean of Engineering at Mississippi State Uni- 
versity. He also served as Director of the Engi- 
neiering and Industrial Research Station. 

From 1970 to.U973, Dr. Shell served as Dean of Engi- 
neering at CaMfomia*^ State Polytechnic University, 
Pomona. He alsfe served one year as Acting Vice 
President for Acfftiemic Affairs. 

Since 1973, he has held the position of President 
of Northrop University in Inglewood, California. 

Dr. Shell has received numerous award? and citations' 
from many engineering societies and%rganizations 
for his contribu^ons to'the betterment of the 
engineering profession. ^ 
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SESSION 6 
MEET THE EXPERTS 



/ CIEC MEET THE CXPERT.SESSIOH OBJECTIVES - 
^1^ — 



The "meet the experts" program at the College 
Industry Education Conference is desijgned to 5lye 
the individual participants an opportunity to 
talk to some well qualified people concerning their 
individual problems at their institutions or - 
industrial organizations where they^are employed. 
The people who "volunteered" to act" as experts 
on various phases of cooperative education, engineer 
. ing technology, relations with fengineering, and 
continuing engineering education all have had a 
wicle experience in their particular field* 

The participants of the 1978 College Industry 
Educatiop Conference are encouraged to ask questions 
of thesef individuals on an individual or small 
group basis throughout the entire session. No 
formal presentations will be made. The session 
has deliberately been unstructured and tables with 
refreshments have been pi'ovided 50 that an informal 
atmosphere can prevail throughout the session. 
The conference participant are encouraged to .go 
from table to table if they so desirfe during the 
^time allotted to ask questions and'to get informa- 
*tion from many different sources • Even to act as 



Although these experts have not been asked to 
write up an article concerning any ideas they have 
on their particular topic. We have enclosed their 
picture and a snort biographical sketch in the 
proceedings so that the conference participants ca.n 
recognize them throughout the conference. We 
encourage you to make use of these people to help ^ 
solve your problems and we certainly hope that 
through this individual "one on one" experience at 
the College Industry Education Conference we are 
helping meet your perceived needs. 
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THE INSTITUTIdNAL CO-OP SCENE 



Vmiard OBMtwiek 
Atsit ura — n of EngitiMrins 
Purdy« UnlVMNitey tut Indtemp^lis 
ImNansptlis, UMmnm 



Table 1 





Wifiard D. Bostwiclc is Professor of Superviston ond^ 
Assistant Deon of' Student and Adojinistrative Affain 
at the /urdue University School of Engineering and 
Technology at Indionapoiis. He was a member of the 
cooperative education focuity at Speed Scientific 
School, University of Louisville, from 1965 to 1976, 
Prior 10 joipjng me University of Louisville, Dr. Bost- 
wiclc held positions with Holliburtion, Illinois Division 
of Hls^woys, cThd the Illinois Department of Labor. 

Dr. Bost¥riblc has widely diversified experience in 
operating and plonnfng cooperative education programs. 
This I lie lude^ working first-hand with ^voluntory and 
mandatory co-op ppgrams; 'ocodemic and non-^cade- 
mic credrf programs; ouarter and semester calendors; 
engineefing and technology curricula, os well as par- 
ticipating in the re -organization and extoblishment of 
new co-op progroms. 

He is a member of the Executive Board and G>air- 
mon^Elect of the Cooperative Education Division, 
ASEE, and a member of the American Institute of 
Inckntrial Ehgineen. Professor Bostwiclc received the 
6.S. Degree in mathematics from Northern IjlUlois 
University ond a Ph.D. in eduootional odmiaistrofion 
from the University of Kentucky. 



THE INDUSTRIAL CO^OP SCENE 



RiclMird 8. Ric« 
RfaM9«r, Colt«Q« Relation* 
Dlamofid StMiinroek Csrporatim 
CkMtland. Ohio 



Teble 2 




Richard S. Rice Is Manager of College Rela- 
tions at Diamond ShamAl;|( Corporation, a diversi- 
fied chemicals, plastics, and oil and gas company 
with operations throughout the Unjted States and 
World Headquarters In Cleveland,' Ohio. He has been 
Mith Diamond Shamrock for the past 16 years and has 
held various management positions in the employee 
relations area of the company. ' - 

At present one of Mr. Ricc*s ,responslb1 i ities 
Is the administration of Diamond Shamro^'s Plan of* 
Cooperative Education. Theip. are approximately 70 
engineering and business Students In this program. 
Wbrk assignments arc provided at various types of 
facilities throughout the country. The co-op pro- 
gram ha» been In oper^tlon for many years and Is 
well established and highly^ regarded. Hr. Rice ^as 
broad experience In the plarming and operation of 
co-op programs In business and Industry. 

He is a member of the Executive Bo^d of the 
Cooperative Education Division, ASEE, and is a mem- 
ber of 'tf»e Education Actlvlt4cs Committee of the 

^nufacturlng Chemists Association. He re,cclvcd a 
BSBX Degree from Bowling Green State University. 
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THE MATIONAL CO-OP SCENE 



Omu, OrMliMU PiMMimt 8«>vlws 
MoftlMMtsni Unlvwity 



Tabla 3 



RWI 




Daon Bormon hot been irtvolved in the CooperaMve 
Eduootton oommunit/ for twenty-fiv« yean. During 
hh ffme he has served as Chairman of CEO, a trustee^ 
of the Nottenof Gommitlion for Goocieraf ive Educot'ion 
a«d on numerous oomminees of CED, ASEe and fhe 
G)0pefaHve Eduootion AesociaHon. In 1970, noHng 
a oofimunity of interest among the four original Divi- 
nom porticipoHng ^n the College-lndustiy-Educofioi^ 
Conference, he promoted the cpncept of a mid-winter 
meeting with the Division Executive Boards, resulting 
in the first CIEC in j97^. Heserved on the CED 
committee thot^veloped the criterio for ECPO occre- 
diJation of cooperative education piogroms in engin- 
eering ond has beenihe editor and publisher of fhe 
>tD Newsbrief since its found ingMn 1969.^ Dean 
Bormon received a B^EE as a co'^p stu^nt at North- 
eastern Unlvenlty in 1936 and an AA. Ed. in 1967. 
He hoi servpd as a boordinator fo** elcctricol engineer- 
ing shidents. Director of Groduote Cooperative Educa- 
tion and OS Dean of Graduate Placement Services. His 
office is now nespo/isible for the coreer guidorKe, 
counseling an^ placement onistonce of all sen ion, 
groduote stuoents and alumni of Northeastern Univer- 
sity. ^ 



THE PLACEMENT OF ENGINEERS 



Cliarloe^ J|. Harknofs 

DlTMtor of Cmw Ptoimioi and PlMemofit 
San Di#««^8feM UnhrMity 
fan DIaga, Callfamia 



Table 4 




■ 1-^ — 

BaA»toeeii iuTolTed for the pest tea jeare ae ,a career couiieelor« 
researcher, writer, sad ceat<tr director In college and unlrer- 
slty. Career Pleaaina aad ,Placeaent Centers. Prior to that, his 
prof esaioaal life wes devoted to vork in both student and indus- 
trial peraonael poaHions. Author of CAXEB COOKSBJliQ: Dreaatf / 
sad Beality. ^ 
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CAMPUS RECRUITING OF EM6|MEERS 



Marllyii Randolph 
Allmilr«i CaHlornto 



Table* 5 



A - 




Marilyn Randolph 



Southern California resident for twenty years. 
Graduate of UCLA, Bachelor of Arts degree 1n 
Languages, 1969 entered Pacific Telephone's 
Management lAyelopment frograw Septeinber, 1969. 
Oobs held include: 

Marketing Service Consultant 
Asst. Switching Manner for Electro-Mechanical 

Switching Systems 
Installation Supervisor 
Personnel Manager . 



RWI 



WONiEN IN ENGINEERING 



Dofuta Frohreieh 
In^iiiMHiifl Administrstiofl 
University off ths Ptelfia 
Stocfctpfi, CaHfornla 



Table 



Donna S. Frohreich received an A.B. (with Distinc- 
tion) in sociology and a M.A. in education from 
Stanford University. From 1968 until 1974 she was 
assistant professor and coordinator of programs • 
for women in engineering at Purdue University. 
While at Purdue she developed an extensive plan 
for attracting and retaining women engineering 
students. She initiated the "Dinector of College 
and University Programs for Women In Engineering." 
la T974 she was named Dow Outstanding Young Fac- 
ulty Member from the Illinois-Indiana section of 
ASEE. Ms. Frohreich is currently assistafit pro- 
fessor and coordinator of cooperative education in 
the School of Engineering, University the 
Pacific, Stockton, California. She also coordinates 
the NSf "Women In Engineering" program condQcted by 
University of California Extension, Davis. Ms. 
Frohreich is chairman of the RWI Women's Action 
Group. 
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GUIDANCE 



Harris T. Travis imd 
Purdus Uitlvsrsity 
Wsst Lafsystt% is4isiia 



J; 



It Clisshisr 



Table 7 




Harris !• Travis Is, art Associate Professor In 
Mechanical Engineering Technology and serves as 
an adslnistratlv^asslstant of minority affairs to 
the Dean of the School of Technology ft Purdue 
University, W. Lafayette, Indiana. He received 
tAe 6.S. degree In Electrical Engineering fron 
Tennessee State Unlversltyln 1960, the H-S- degree 
In Industrial Engl neerlng.f row Purdue 'University 
In 1972 and the Ph.D- degree fro« the University of 
Illinois In 1976. From 1960 to 1972 he worked at 
the U.S. Naval Avionics Facility In Indianapolis 
Indiana. During this period he served In several 
capacities; as an engineer, project engineer, 
staff consultant and supervisor. He Is a menber 
of ASEE, Phi Delta Kappa and a Danforth Associate. 



J 



0R. STEPHEN &. CHESEIER 




Stephen R. Cbeahler vaa bom In Log^,^ 
February 21, 1940« Be received the B.S. 
Ffayslcfl froa Me^bls State University, the^ 
d^ee In Electrical Engliieering fros Purdue and 
the Ph.D. degree In Technical Education froa the 
Pnlverslty of Illinois* 

After 12 years in naval avionics, he has been 
on the Purdue faculty since 1971 and Is currently 
Professor and Head of the Electrical Engineering 
Technology Depa^tBent at Purdue. 



AECRUITMENT of EiyGINEERlS AND 
TECHNOLOGISTS 



fttohMrd J. Ungrodt 

VIm President, Aoatfrnnie AfMre 



Table 8 




Ricbard J. Ungrodt is Vice President for Acadealc 
Affairs at the Nilvaikee School of fiiglneerln^ 
where he has served fbr 31 years as teacher^ de- 
partaezxt chaixvan^ tod sdMlnlstrator. 

Current activities in ASEB Include Long Range Plan- 
ning CooBittee^ Projects Board, and Coimittee on 
Accreditation Processes* Previously served as 
Cbaixmn of TCC and related coasittees. 1972 re- 
cipient of Janes B. McGrw Avard. 

serving as Director fbr BCPD representing 
^Society of Manufacturing Sngioeers. 

SCPD on the Executive Beviev Steering Coa- 
; tike ^Accreditation Planning Coanlttee, bxA 
the ^>ecial Task Pbree on Allied engineering Pro- 
fessions* 

President, Hilvaukee Chapter^ Wisconsin Society of 
Professional SngiXMers, 

Advisor to tbe University of Petroleua axM& Minerals 
in Ssudi ArabU. 
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ADMIiyiSTRATION OF E. T. PROGRAMS 



Lyman L FrMieis 

PrafMsor, EnglnMring TMhnology 
Univmity of Missour i-llolla 
R«H«i MlMMri 



RofiaM J. Young 
Provost 

W o nt wror t h Institutt 
Boston Massaehusotts 



Table 9 





LYMAN FRANCIS 



Professor of Englneerln g /te chnology and 
Director of Engineering^echnology at the 
University of Missouri^ Rolla . 
Past Chairman of the Engineering Technolo-gy 
Comsittee of the Engineers* Council 4or 
Professional Development , Society of Manu- 
facturing Engineers representative to ECPD 
Board of Directors. Chairman ECPD Council. 
Member of ASEE, SME and ASME. * 



Ronald J.* Young; a M^ch^nical Engit»eer, has 
advanced over the years from Instructor to Provost 
at Wentworth Institute of Technology in Boston, 
Massachusetts. H>s industrial experience includes' 
Marine and Mechanical Engineering, consulting and 
editing. He has been active in the Profession by 
presenting papers, writing articles and as a panel- 
ist. 'fln»ong his professional society affiliations 
are the American Society of Mechanical Engineers, 
the American Society for Engineering Education and 
the Society of Plastics Engineers, He is a member 
of Pi Tau Sigma, Tau Beta Pi and Sigma Xi. 



OONTINUING EDUCATION PROGRAMS 
IN INDUSTRY 



Howard R; 8h«lton « 
Sandia Laboratorias 
Albuquarquti Maw Maxfeo 



Table 10 




Mr. Shelton is currently head of the University 
Programs and Management Training Division, Sandia 
Laboratories, and is responsible for developing 
programs of continuing education for engineers and 
scientists at Sandia Laboratories through university 
related programs and specially-developed in-house 
programs. He is the Sfitidia Laboratories* repre- 
sentative to the American Society for Engineering 
Education and served aa national chairman for the 
Continuing Engineering Studies Division, 19^73-7U, 
and has been active in the division activities for 
the past 10 jears. 

Mr. SheTton was co-chairman of the Engineering 
Foundation Conference, "MaintainiM Professional 
and Technical Competence of the OTocr Engineer- - 
Engineering aftd Psychological Aspect," held in 
Maine, 1973, and a co-editor of *he ASEE monograph 
on the sane stlbject. 

He was co-chairman of the 5th Annual Continuing 
aigineering, Studies Division meeting held in 
Alb^fluerque, New Mtidco in 1970* 
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UNIVERSITY CONTINUING EDUCATION 

PROGRAM^ 



CharlM 8. Elliott 
Wayn« 8t«t« Univmlty 
'Dstrolt, MieHlgan 



Table 11 





Chuck Elliott is currently inv<^ved in Continuing 
Engitteering Education programs, off-canpus credit 
extension programs, conferences, and seminars, 
minority student programs and liaison with industry 
Mis Ph.D, degree is from Michigan State University 
and BME from General Motors Institute. He has 
beep North Central Section Representative for the 
Continuing'Engineering Studies Division of ASEE 
and is currently Vice-Chairman (Chairman-Elect), 
of the North Central Section, a member of the ^ 
National Publications Connittee o^ ASEE and Chair- 
man of the Member Education Covm^il of. the 
Engineering Society of Detroit, 



INDIVIDUALIZED CE PROGRAMING^ 



DMn GHffith 

Visiting Alumni Profattor of Enginaaring 
CoHaga af ^mglnmrln^ 
Clamaon Univarsity 
Clamaan, South Ci^ralina 



Table 12 




Dean E. Griffith is Alumii Visiting Professor of 
Engineering at Clemson University, on leave from 
The University of Texas at Austin, whene he is Di- 
rector of Continuing Engineering Studies. Dean is 
a director of the Texas Association for Coractunity 
Service and Continuing Education, a professional 
member of the National University Extension As^- 
ciation and a charter member of the Continu;.ng 
Education for the Professions Section, NUEA. Dean 
has served on the National Continuing Education 
Conmittee of the \inerican Institute of Chemical 
Engineers, on the Projects Bo'ftrd, ASEE. and in 
varioys positions for the Continuing Engineering 
Studies Division, ASEE including a member of the 
Board of Directors, and' Chairman of the CES Task 
Forces. Dean is chainaar. of the Continuing Person- 
alized Engineering Education Special Interest Group 
and is a member of the Long Range Planning Commit- 
tee, ASEE. Dean^s personal interests are reflected 
in his Clemson projectc "Increasing the Margins of 
Excellence in the External Master of Engineering 
Progrka/' 
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OPPORTUMITrES IN IMTERNATIONAL 
ENGimERING EDUCATION 



lill«fftofi IL tmry 

P i ppB rt f, iiifMiiMrlii9 Fsr«ign Progf 
Unhwsity WImmsIh 



Table 13 




Hwton R/ B«rry, Professor, Department of General 
Engineering, and (I960 to present) Director, 
International Engineering Programs, University of 
Wl scons In-Mad I son. B.S. and H.S., University of 
Wisconsin. Post-graduate study In Switzerland and 
the Netherlands (Fulbrlght). Active In ASEE since 
1955. Has served ASEE as Chairman, International 
Committee and International Division of ASEE, and 
Is currently Chairman, Joint Committee on Inter- 
national Activities (JCIA); Secretary-Treasurer 
of Council for Public and Specialized Servlj:es; 
and as a .m^er of the World Congress I975 . 
Steering Committee. He Is a member of U.S.Nat' 1 
Committee for lAESTE; U.S. National Comnlttee for* 
UPADI and the UPADI Education Conwlttee; founding 
member of WFEO Committee on Engineering Education 
1970-7^. Men4>er of NAS/NAE Panel on the Role of 
U.S. Engineering Schools In Technical Assftance. 
Professor Barry Is currently a member of Je U.S. 
National Commission for UNESCO and roei*er of the . 
UNESCO Advisory Panel on Engineering and 
Technological Education. 




'ACCREDITATION IN THE INTERNATIONAL 

SCENE 



OavM RmfM-Oiimrra 
tMmemh§% Oir«otof 

EiioiiiMrs' Counoil for Profmssionml DmslopiiMnt 
Unitmrf C mgiw — ring C#fittr 
Mm YMii, Mmt Ymrfc 



< 



Table 14 




DAVID R. RETES-GUERRA 



David R. Reyes-Guerra 1s the Executive Director of 
the Engineers' Council for Professlohal Development. 
He Is a c1v1> engineer with Industrial experience 
both In the U.S. and the International scene. Prior 
to Joining ECPD» he Mas a faculty member at the 
University of Illinois. He Is a graduate of the 
Citadel and Yale University.. He Is active In Inter- 
national education and serves as a consultant In 
iwnagewent, engineering education, and professional 
practice both here and abroad. ' 
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tMTERNATIONAL COLLABORATION 
RESEARCH 



C.E. 




Maurice Lee Albertson Is a Professor of 
Engineering at Colorado State University and a 
registered professional engineer in Colorado. 
Co-author of. Fluid Mechanics' For. Engineers he 
has thirty years experience In fluid inechanlcs, 
hydraulic engineering, water resources research, 
and International development engineering. 
Recipient of the J. C. Stevens Award, Croes 
Medal, and E«11 HI 1 gird PHze from the American 
Society For Civil Engineers. Since 1959 he has 
been the coordinator for the United States 
-contribution to Asian Institute of Technology 
in Bangkok, Thailand. He his been a consultant 
for several AID projects, UNESCO programs and 
received the 1970 Centennial Professor of 
Engineering Award fro* Colorado State 
University. . 
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DON'T FORGET 



1978 ASE^ ANNUAL CONFERENCE 

UNIVERSITY OF BRITISH COLUMBIA 
JUNE 19-22, 1978 

VANCOUVER, B.C., CANADA 



1979 ASEE ANNUAL CONFERENCE 

LOUISIANA STATE UNIVERSITY 

JUNE 25-29, 1979 

BATON ROUGE, LOUISIANA 

« 

■• . • ■ \ 
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SESSION i 

CONTIMUIiyG ENGINEERING STUDIES 

DrVISION 
INTERNATIONAL DIVISION 
^ LUNCHEON 



RaymoiidJ. Pag« 
DiPMtor, CofitlDuino Engini 
GM^ral Motors Inotituto 
FHnt, Miebioaii 



iring Edueation 



The Continulnq Engineering Studies' Division 
of ASEE invites all of the participants of the 
College Industry Education Conference who are 
Interested In Continuing Educatrlm to attend 
thisjuncheon. This session wllrVllow people 
^0 neet forp»aiy and disquss some of their 
problems and renew acquaintances with people 
who have similar jobs. 

' At this particular meeting also, the awards 
for the CES Division will be distributed for 
the 1976 year. Morrie Nicholson. Chairman of the 
CES Division Awards Cownittee. will have several 
people up fof recognition at this time. 

Anyone who Is attending the conference is 
encouraged to participate In this session and 
we think you will find it very informative to 
learn what Is going on In continuing engineering 
studies at the various engineering schools 
throughout the United States, 



Raymond J. ^age received his 8SME and MSIE 
degrees from. Purdue University. His Industrial^ 
enpT^^yment has been with Sylvania Electric Company 
Hatlortal Casir Register Company and National Gypsum 
Company. He has taught at SUNY at Buffalo. Cornell 
UniversUy and General Motors Institute where he is 
currently Director of Continuing Engineering Educa 
tlon. In this position, he Is responsible for 
providing technical programs to General Motors 
Units .4^. 

He has been active In professional society 
activities fpr seveV-al years. He was a member of 
the ASME Policy Board Education and served as the 
National Chairman _of It's Continuing Education 
Committee. His ASME offices also Include several 
at the^sectlon and regional level and a term as 
Vice President. .,He has been actlve ln the CES 
Division of ASEE since 1t^ formation and Is 
curiyntly Chairman. 
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ANNOUNCING 
AN INTERNATIONAL CONFERENCE ON 
CONTINUING ENGINEERING EDUCATION 
APRIL 25-27, 1979 
UNfVERSITY'OF MEXICQ 
MEXICO CITY 

*• 

The Continuing Engineering Studies and Internet ion«l Division of 
^the ASE£» along with the University of Mexico and UNESCO, are pleased ^ ^ 
Co announce an International Conference on Continuing Education to be 
Wld In Hexico City, April 25-27, 1979 for industrial and university 
personnel interested in continuing professional developsient in engineer- 
ing. Those in technical education and related areas would also find 
the conference of interest. MARK TOUR CALENDAR! 

Topics to be discussed Include needs analysis, adult learning, 
Marketing snd advertising prograas, participant motivation, program 
costing, unique prograas around the vorld, and others, Speakara have 
been contacted and vill be coming froa industrial, govemsMt, and edu- 
cational agencies throughout the vorld. If you would like to receive 
a final program please contact John^Klus, General Chairman, 432 forth 
Uke Street^ University of Wisconsin, Itedison, Wisconai^ 53706. 
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SESSION J 



COOPEViATIVE EDUCATION DIVISION 

BUSINESS LUNCHEON 



ftlon Wvlllon of the^ASEE 
.... . 



The Cooperative 
w1 11 bold thefr anrtui|Pltis1ness luncheon during 
thl^ session. Varlou^nCNilnatlons, and election 
of officers of the d'lvlslon will be held. ^ 

/Anyone who Is .Intefes'ted In cooperative education 
or would like to knqw more at^ut cooperative edu- 
cation should plan to attend thl^ luncheon. It 

-wfn be an Informally opera^. luncheon and will 
allow participation from the audience on the vari- 
ous problems facing the cooperative education divi- 
sion ^11 be discussed. You are encouraged to 
participate If you would like to know more about 
cooperative education. 




ROBERT L. HEYBORNE 



Robert L. Heyborn^ Is Dean and Professor'of Electri- 
cal Engineering atsjU^iverslty of the Pacific' 1h 
Stockton, CA. He hdlds the Ph.6. In Qectrlcal 
Engineering from Stanford University and has more 
than ten years of Industrial experience In addition 
to his teaching. Dr. Heybom's American Society for 
Engineering Education Activities Include service as 
Chairman of ^e Pacific Southwest Section, Chairman 
of the Rocky Mountain Section, three years as a 
Board member of the RWI Division, and five years as 
a Board member of the CED Division. He Is a mentber 
of the ASEE AcdredlUtlon Processes Committee. Dr^. 
Heybome Is a past chairman of the Qillfomla Engl- 
^^eerlng Liaison Connlttee, a member of the lEEE.ji 
American Geophysical Union, Intemattonal Scientific 
Radio Union, Sigma XI, Sigma Tau, and Phi Kappa |h1. 
He has received niiberous awards for excelleoce 1|^>^ 

ITlf»e *^ 



engineering teaching, and In 1972 was named 
"Engineer of the Year" by the Joint Council of 
Professional Engineering Societies of the San 
Joaquin Valley. 
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CALL FOR PAPERS 

1 978 Conference oh 

Frontiers in Education 

Dutch Inn, Lake Buena Vista, Florida 
October 23 - 25, 1978 

Hosted By Colleges of Engineering of 

University of Rorida ^ 
. Florida Institute of Technology 

Florida Technological University 

University of South Florida 




The Educatior^oup of the IEEE and the Educational Research and 
participation^f the Colleoes of Engineering of central Florida, a 
Off Frontiers in Education, to be held October 23-25, 1978, at the 
The name of the Conference is the thetne of the Conference, Frontiers 

bring together persons concerned with education in schools, in colleges and universities, and in industry 
and government to discuss new developments and new dir.ections, in engineering and other post-secondary 
technical education. 



id§ Division of the ASEE. with the 
ased to announce tWe 1978 Conference 
tinn. Lake Buena Vista. Florida. 
ducat>on. The pi/^^pose is to 



Papers are ^invited from a wide range of areas i 

Engineering for Non- Engineers 

Engjneerinfi and Socfety 

Pre-tngineering Studies 

Guidance and Counseling 

Continuing Educatfoh for Engineers 

Off-Campus Instruction 
^ The Role of the Jeacher 

Graduate Research 

*Dcs1gn of Learning Experience 
, Technology in Education 

Computers in Education 
One of the basic purposes* of this Conference is 
interaction, as opposed to passive listening to 
other types of* interactive sessions are invited 



ncluding, but not necessarily limited to.* those listed*below 
New Methods in Educatloji " ' 
Evaluationi.of Education 
Student Self-Appraisal 
Grades and Grading 
Cost Effectiveness in Education 
Management Science/Techniques in Education 
Frontiers in Graduate Education 
Community College-University 2+2 Articulation 
Laboratory Education 
, Role of Consortia in Education 

to provide maximum opportunity for personal involvement and 
lecturts. Proposals for workshops, panel discussions, and 



Authors' wishing to Vesent papers should send a synopsis (typically 
f of the paper to:^ 

Program Chairma ii 
Professor Andrew Revay 
Program Chairman. FIE '78 
Department of Electrical Engineering 
Florida Institute of Technology . 
Melbourne, Florida 32901 ^ ' 



200 to 500 words) describing the scope 
Chairman 



Deadline for submission of synopses 'T5 January 15 
15. 1978. Final drafts will be due June 15»'1978 
Persons wishing to propose workshops^ panel discussions 
Professor Rev«y no 1at^r than January 15, 1978. . 



General 

Gene Chenette ^ 
(Professor. General Chairman 
Department of Electrical Chairman 
UniversHy of Florida 
Gainesville, Florida -32611 



1978 
and \r\ 



Speakj^ wilj be notified of acceptance by March 
11 be published in the Conference Proceedings 
or other special sessions should also contact 
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SESSION 7.1 
HOW DO CO-OP EXPERIENbES 

COMPLEMENT 
ENGINEERING CURRICULUM 



Cliff 8. Barton 

Assistant Dsan of Enginooring 
Brighan Young Univorsity 
Provo, Utah 



* The pro's and con*s of bpw or. even whether 
co-op experience complewent curricula have been 
debated for years by the ^"foy^ri^the 'faculty, ' 
and the student*, Cooperative-i^ducatlon is pur- 
poKed to be student oriented, it exists to serve 
the student. Of course, the employer would also 
like tjfsay that his Interests, both current and 
down tne road a few years , are very wel 1 served , 
He believes that strongly enough to lay out sup- 
porting dollars in Significarft quantities. The 
faculty would argue the virtues of the program as 
their efforts to teach are augnien|pd by industrial 
experiences had by ontlvated students. 

A noted educator once said, '*when cooperative 
educatloji Is treated as a basic concept for re- 
lating Veory to practice in' education, and when 
flexible arrangement and vari«^. procedures are 
evolved, rather than a rigid set of operations, 
the resulting program is more likely to become a 
very successful one," 

Our speakers tn this session will present new 
views based on new data, with national and* inter- 
national flavor.* The principle and program of 
cooperative education knows no borders or bounda- 
ries, ^glneering and technology, the social and 
economic^impact, is not confined to the United 
States. There is a need fbr all of us to share 
views and information. As an outcome of inter- 
change with our speakers, we shoutd all have a 
better understanding of how co-op experiences com- 
plement curricula. 




Cliff S. Barton 4* s Assfstant to the Dean in* 
the College of Engineering Science^ an^ Technology 
at Brigham Young University, Provo, UtSh, -He is 
in charge of developing industrial Relations which 
includes Cog^rative Education programs, ^He is 
also chairman' of the University Cooperative Educa- 
tion Committee which developis policies and proce- 
dures for campus operation. 

He has served as chairman Of the Departfc)dit 
of Civil Engineering for several years." He As a 
member of several national societies and'hasTjeen 
national President of the Society for Experimental 
Stress Analysis, He has been on the faculty of 
Rensselaer polytechnic Institute wheVe he also 
received his PhD in* Engineering Mec ha n ic r:*^ He oas 
published numerous papers and has been an employee 
of, a^ well as a consultant to several industries. 
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l|OW DO CO-OP EXPERIENCES 

' COMPLEMENT 
ACADEMIC STUDIED 



Jun« Moor* 

Aosistont Coordinator. Cooporativ^ Engmooring Programs 
Unhrorsity off Tonnoasao 
Knoxviiia, Tonnoaaaa 



The sources of inforoation for this paper are 
fio&~nrte]n^iews with co-op students, faculty, and 
eBipl/>yers who are correspondents in CTie University 
of Tennessee Cooperative Engineering Program. -Ap- 
^roxinately one hundred current co-op students were 
asked the title question. ^Faculty members were 
asked the question,* "What is the degree of com- 
petency in engineering skills* which the faculty 
hope the engineering graduate comprehends?" Co-op 
eorployers were asked the question, "Does the ^ 
engineering curriculum at the co-op level satisfy < 
the^eds of industry?" 

All of th^ students who discussed the subject 
have completed the co-op work experience. The 
students are ready* to connence the senior year. 
Alffl09,t without exception, their ages are in the 
early twenties. X hive chosen to present the 
student's opinion, because the co-op is the missing 
compobent at association meetings; student views 
are npt re^di'ly available to CXEC participants. 
Also, co-op experiences are fresh » and can lend 
a unique viewpoint to the subject unfbr considera- 
tion. ^ ^ ^ 

A general "StateAent which needs to blgioade Is 
that all of the students interviewed agreed that 
th^ question is, "How do the co-op experiences..." t 
and not, "If the co-'op- experiences. .. ." Without 
exceptio^, all of the students interviewed agreed 
•that the co-op work experiei^ces were beneficial in 
the classroom.^ * There were none who would not have 
retraced his or her steps through co-op educa^^on. 
The coverage Of the subject matter^ in this paper 
is not intended ^o be a comprehensive' study. The 
I most fre<^uently expressed views of the three groups 
are offered simply to stimulate thought. 

Student Viewpoint ^ 

Many students stated that th'e theory which is 
taught in the classroom is employed primarily yhen 
the wprk assignment is within a research and de- 
veX()pment area., Students who have Veen plaCed in 
product ibff or manuf^turi.ng areas ,feel thaV seldom » 
if ever, do they need theoretical material. This 
is one of the i^st interesting points revealed 
from "the interviws. It is a significant observa- 
"^tion, as it, qlearly indicates which students will 
more often f irfd .a coCrelaUon between work ex- 
perience and the academic's. 

Problems an engineering student must solve in 
^he classroom generally hav^ one answersijfhich may 
be obtained from the back of the book. Engineering 



problems on the job, however, may have many 
answers. Therefore, the work experience is a far 
reaching experience which adds dimension to a 
coulee. A student is able because of the work 
experience to comprehend 'unstated factors which 
are pertinent 'to, and which develop, the book pro- 
blem. For the co-op this situation is a decided 
advantage over non-co-op classmates. " 

Co-op students become aC?li»ainted with the . 
necessary business* and legal aspects of the engin- 
eering profession. Co-ops learn how economics, 
inventories, schedules, environmental impact 
stj^dies, contract negotiations, leases, and chains 
of command, to name only a few, play in the pro- 
fessional engineer's life. The necessity of selK 
ing one's ideas, not only to other v engineers , but 
to finance and business representatives, adminis- 
trative people, et cetera, is a rude awakening to 
some^co-op students. Discovering the totaG. sphere 
of engineering caused some co-ops to. seek out ^ 
courses in legalistics, written skills, business 
administration, and in the humanities. , The "need 
to know" increased interest in academic courses 
for the co-op. ^ * * 

An incentive td 'study was a benefit which was 
re^eat'ed^ oveV and oyer Ky co-ops. Having worked 
on a project which Incorporated in it the aspects 
•of an* upcoming class^ delighted the vtudont. Most 
co-ops expressed an eagerness to schedule cpurses' 
which have a direct 'bearing upoh the work assign- ^ 
ments. pie cdursc work Jls made easier by "tSe* 
doing of the thingt*' especially computer related 
coufrses. The Bt'udent^of t4n times has had computer 
draining at work far «nd above that of academic* 
requirements. Being introduced to a course sub- 
ject at work allows the student to determine the 
"meat" of the course, and the student is able ts 
weed out relativel}^ unessential aspects. Study, 
therefore,^ is accomplished in an ^fficienf manner. 

There was for some students a lack of ^on- 
.tinuity of course material due Vo tti# alternation 
schedule; however, thaX drawbaclft Was overshadowed 
by the fact. that the altfematioft allows the student 
-to return to school with a fresh mind. Almost all 
of the students mentioned this fact. Se^M . ^ 
students indicated that theywoulS have dropped 
* out oS school, if noti for the co-op program. One • 
student in partic^t^l'ar , stated that he \\ad dropped 
ih and ou^f college until the co-op program was 
introduced/to him. Now tbag th^ work periods are , 
compl^tjed, he hopes to ^iendim school through 
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the senior year to obtain thedegr'ee. School is 

that diaagreeable to hi«. ""^^ ^ , 

The necessity of dealing la his own vlth 
probleas and challenges eacoadtered at work con- 
tributed to \he student's %ssevtiveness and self-« 
confidence in the classroom. Thus, the ability of 
the student to generate a rapport with the pro- 
fessor was enhanced — a decided advantage. The . 
student learned at work hcv to approach "pro- 
fessionals." One student in the last work period 
%fas giveiQ a challenging project of solving a pro- 
duction dileona. The solution which the student 
would devise would be utili\ed. The apprehension 
of the responsibility placed upon his shouldera 
caused hia to want to checlt his findings t>horough- 
,ly before submitting the plan to his supervisor. 
The stud^t telephoned from the work site to his 
professors nn nnrnrtiri in all contacting four of.- 
thea> to check oiit^ild^-p^oposed solution. .The 
response he received and the ihterest generated 
by the professors for the co-op were distinct ^ 
advantages for the student when he .returned to 
campus. The incident not only made the professors 
aware of the calibre of the student, but served 
to gaip faculty support for the co-op prpgrasi. 

The co-op belieVes himself to be a better 
student than he would have been otheQ'^s^^ Studies 
indicate that this is true. He has JMtn^d to 
organize his thoughts. He has found at wojrk the 
absolute necessity to thiAk. Important tp him, 
also, is the learned -a t^brk ability to attack 
a rm^l — .^^TT'i Tnf^^l i ordWly manher. The . 
student is then able to attabk course work with 
the sane' strategy. Study and comprehension, Che 
slbudent says, 6ome easimr w^th that approach. 

Co-ops feel that they are ahea^ of the game. 
Work experience introdudfes equipment ^ procedures ^ 
processes, analyses, and a view of the state of ^ 
the a];t which is ahead of that offered in the 
classroom. The hands-on experience is far reach- 
ing. Students generally, ha^4 to crowd around 
one piece 'of equipment in *che school laboratory 
in' order j^/observe it; it is necessary to share 
lab space wiCji classmates. The co^op at work, 
however, has a work\ station to>himsell, and he wil,l 
have- ample ^oppprtuxnty to gain skill in the use of 
many devices. Xn(^try will have the latest' in 
engineering (:oo Is and equipment. Educational 
Institutions 3lmply cannot afford to completely 
stock \the laboratory. The co-op student fully ^ 
appreciates the opportunity to observje and to use 
the latest s6pbi8tica^d engineering tools. A 
non-co-o|i may never have the experience, of becom- 
ing acquainted with such devices .while a student. 

The last most comnonly expressed work ex- 
perience complemeift tp the academics was a re- 
inforcement of a f&ct that haft long been ^identified: ^ 
a cd-op can define career goals. 

^ Faculty Viewpoint , 

A large number^of co-ops expressed the view * 
that the ■ classroom had no direc^^ correlation with 
the realities of the work .experience. This was r 
somewhat disturbing, and prompted the question to 
the faculty about the* purpose of the engineering 
cdPlriculum. I^e answer could perhaps- explain the ' 
attitude of the students' oq this crucl£^l point. 



o.r at least offer an explaiation for it. 

Problems which conf rot X the engineer are new ^ 
problems of the most demanding nature brought 
abo'^ut by an ever changing wCnrld. the faculty is 
concerned with teaching students to solve problems 
using an engineering approaich> ^is approach 
means using engineering skil^ and techniques, and 
applying jengineeyfng logic and reasoning to obtain 
an engineering/result. The courses which are 
taught are specifically designed to have the 
broadest application. A specific engineering job 
cannot be^taugbt to the student. There is no 
feasible way to determine the engineering prob^ibs 
which the student will face in his career. Cre-' 
ativity', logic, and scientific reasoning tbgether 
with engineering skills, practices, and tools are 
the attribi/^s and techniques which the educator 
is pledged to devel^op withl^the student. ^The 
engineering curriculum is pAdicated upon the 
fact that a college education only (Prepares the 
engineer to learn and adapt. tTh^ ability '.to 
creatively apply ei^ipeering practices will ul- 
timately determine the quality of the engineei^ing 
education achieved by the sfUdent^. 

However abroad* (7r general the foregoing state- 
ment may be, it is the' crux of the purpose behind 
an engineering curriculum. The curriculum is not 
designecLa however, to acknowledge, or deal with, 
the pprStkcal engineerings experi'ence gained by a, 
seasoned p6rop. This fact would account for the 
co-op havTng some difficulty with correlating work 
experience and the classrooin. 

Othej" consi^rations which influence the s ' 
develjopment of an engineering curriculum* should 
perhaps be st^tecl here, although they are not to 
the point of this writer's inquiry. However,* 
they do restrict the faculty in placing all de-t 
sirable course work in the curriculum. The % i , 
academic administration mu^t schedule courses 
which will be co^leted within a definite time- 
period. Credit hours required for^a degree is a 
competitive niWber. Schools try tP stay within 
a reasonable i^ange of one another in courseload. 
Students simjply will not enroll in a college which 
haJ^igMf icantly higher requirements for gradua- 
tion than some similar school. There is an em- 
phasis on preparing Xhe student for graduate * 
school. This fact has a' strong influence Upon * 
curricHum* development. The faculty also want to 
incorporate job flexibility^ into the schedule to 
allow the student as wide a' job market as possible. 
It goes without saying that the guidelines pf the 
Engineering Council for Professional Development^ 
are foremost. All of the foregoing considerations 
riestrl^t the administration in developijj^^ cur- 
riculuBi specl/ic enbwgh to tilease the individual 
professor or the 'individual^ .student. * There is an • 
on-^going debate among the' academicians as to the 
effectiveness^ of the curriculum. < 

Employer Viewpoint 

In attempting to answer) the question put to 
the faculty as to the purpose of the curriculum, 
one i$/ed ^naturally to consider whether the co-op 
studen/^is adequately prepared for work assignments 
by tha typical engineering coursew<5rk, ofscussions 
with 4 nurf&er of U.T. co-op 'employers revealed 

<• * . 

. J. 
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thAt Boat caployers need students to have cou- 
plet ed the introductory engineering cooraeB be- 
fore succeesfully using, the student In dngineerlng 
related co-*op assignipents. Soae math, basic 
atatlca, graphlca* and perhaps cbealstry are the 
■Inlw claasroos work usually required. , Soae 
cea|»ttter kiiNrledge ti^of Increasing importance 
to eaployers. The success of a co-op prograa 
for an eaployer depends alaost entirely upon the 
abiljlty to adapt vork aasignaents ap^r9prlate to 
the level of the student » and the enthusiastic 
Willingness to vork with and develop "the young 
student's skills. 

Industry participates in cooperative educa- 
tion to secure **hand trailed" graduates. Of equal 
iJBportance to, them is the fact that _they are con- 
tributing to* the excellence of engineering educa- 
tion » and^humy employers hire co-^ps in greater 
numbers than they can reasonably be expected to 
hire as graduates. 



The co-op student enthusiastically endorses 
cooperative education* The opportunity to gain 
practical knowledge of his profession and to der 
velop professional traits and attitudes during 
the school years is fully appreciated. He does 
not by the end of the junior year realize course- 
vork, generally, to^have a significant correlation 
to the vork experience. He will find, hovever, 
that the senior year vill deal vith many specific 
skills vith which he has become acquainted on his 
vork assignments. 

engineering administration must develop 
an engineering ciurrlculum which vill address the 
needs of the entire engineering "'student body. The 
curriculum is not geared specifically in the early ' 
years to recognize tW prj^tical engineering skills 
devdloplng ih the co-op through the progressive 
0(ou assignments. This situation cat^s the co-op 
student to have a unique advantage over the non- 
co-op %rfaich the faculty clearly recognize. ^ 

The co-op oployer's conscientious ^select Ion 
of assignmmts gives the student tbm opportunity 
to comprehend broad applications of his* education, 
and allows the co-op to benefit an employer at 
graduation vith highly developed pratical engineer- 
ing skilU. 

The results of the survey confirms that the 
student, the educator and the employer ^rtlcipate 
in cooperative ed^pation lyecause iwts both self- 
serving, vand St t^e same time mutually contributory 
to all three participants. ' 

* ^ 
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Attended the Unlversl'ty of Tennessee^ 1950-52 
Employinent : 

'The University of Tennessee 
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<^ Secretary ' 

^ Office of the Dean of Engineering, 196V-74 
College Bpokkeeper 

Cooperative Engineering Program, 1974-pt'e8ent' 
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American Society for Engineering Education 
Tennessee Cooperative Education^ Association 
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THE STUDENT, THE PROFESSOR AND 

INDUSTRY - 
ALL WIN IN THIS EXPERIENCE 



Mntlago Chuek 
Omn of EnginMring 
,Moiit«rrsy Institute of Tochnology 
Montorroy, Moxieo 



The oqjeriential learning program to be dA||ibed 
is concerned with an institutional effort tTO has 
been going on for sane years aimed a( coupling 
the university's role and that of the production 
and service sector with the expectancy of in- 
creasing the q^ity of the teaching -learning 
process and of the performance of graduates in 
industry, 

Ohe inqpo^tant point to keep in mind is that thi-s 
program evolved in a media with character- 
istics *Auch, in some cases, may prevent its in- 
discriainated transfer to other ones. Nevertheless, 
it' is hoped that the iibense majority of the com- 
ments may find an echo. 

The EngiDeering Practice School (EPS) at the Ins- 
tituto Tecnol6gico de Monterrey is an educaticHial 
method in vdiich a group of 8 to 12 students^ m- 
der the advise of one or more pSQfessors, • intern 
themselves in a' manufacturing or service industry 
to define, solve problems ai\d, whernpossible , im- 
pleiaent solutions to projects of wutual interest ^ 
to the industry and to the group, resulting in - 
imprOvemCTits in processes, products aAd/or ser- 
vices . 

ireWIFICATICN OF NEEDS: 

It is felt that one of the reasons the orograro - 
has cOTityrued to operate is due to the proper 
identification of needs. Following is a repre- 
sentative list of these' iweds* 

Institutional needs: ^^^^ 

CXitput indict which pretend to measure the 
quality of the educational process are very 
V .scarce, 

^Ihere are too few innovative methods^ aimed at 
deyeloping social ai>d professional skills 
in students and professors, • 

The educational process mist relate itself to 
the productive and service sectors. 

Upgrading the image that graduates and profes 
sors have in society is a continuous pro- 
cess , P 



Students* needs: 

Graduates should be able to do engineering 
work imnediately i^n graduation and also C 
hsfve the capability of going on to graduate 
work. 

Students are extremely eager for "real world" 
experience. 

Graduates should be able to b^ome researchers 
^ ahd imiversity professors'; besides being 
engineers. 

Professors' need*^ 

*A planned effort to improve the teaching ppo- 
' cess must ccmsider abilities developed %j\ 
engineering practice. 

There is a strong desire to evaluats oneself 

* with re"spect^o the ability to perform 
aig'ine^yiing practice. 

The main activity is teaching, thus the lack 
of sufficiWit research must be coppensated. 

The faculty is predominantly young, mostly 
with graduate work experience and hardly 
no industrial experience. 

Industries* needs: 

Production or service activities predominate 
' greatly over development, -and this, over 
research. 

Production technology predominates signif- 
icantly 'over engineering technology. 

Engineering 'Tcnow-how*' is brought m from 
abroad thus resulting in a weak engineering 
infrastructure .\ 

Continuing education efforts are limited. 

Most good engineers have become or are 
becoming managers. ^ ^ 

* There" are always more problems that can be 
solved. 

Once having developed a . feeling "for the areas 
" where improvements are needed^ it was felt that a 
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corresponding feeling should be developed with 
respect to a vlenf of the tniversity's role in the 
^uturt. 

ITOSPEGIVE: 

It^^qpears as though the rate of change of things 
will continue to fom part of the conditions ^ 
mder which evolutiwi will keep on taking place, 
thus shadowing the" boundaries between the diffe- 
rent stages of the process. 

So it is felt that the university will be called 

to integrate itself, to a greater degree, 
to the WMrking environmt; to catalyze the in- 
tegj^ation of technological, econoaical, political 
and' societal efforts, hamoniously. 

It will thus becone increasingly difficult 
to contain persons in an embr y onic stage; 
to isolate this haan energy fns .■ore 
involveaent, fron aore active integraticm 
to societal struggles; to the shaping of 
society. 

The need for personal satisfaction will be 
a grei^ter one; to contribute, to achieve, 
to be rewarded. 

Another challenge to be aet lies ^n socie- 
ty's influence on technology i^iich will be 
felt strongly throt^ the types and 
aacwts of products and services vAich can 
^ be mrkexed in a coi^licated array of value 
syste«s. . . ^ 

With this general view of ^t the future could 
look like, it ^spears logical to preJsent the 
steps being taken at the-Boaent to wave fron 
the present situationno the future one. 

GB»OAL OBJECTIVES; 

The general objectives nay be classified as pro- 
cess objectives, those that extend beyond the 
experience period, and as pnxhict objectives, < 
those which are terainal. 

In the process category there are the learning ob 
jective and the developaent objective. In the ~ 
product one there is the service objective. 

/Process: v ^ , 

Learning objective: Ta obiain $olutions, that 
neet engineering standards, to 'problems ijn- * 
bedded in a working environment, exercising 
social and professional skills. 

Development objective: To develop the ability 
to»inanage the learning process }4iile (Stain- 
ing solutions to problems in a 'Yeal world" 
environment. • • ^ , 

pnxhict: , 

Service objective: To obtaiifclient satisfac- 
tion viar the proposed solutions to the stated 
problems. 

To' r^ach these objectives there exist institutio- 
nal policies and procedures which "thread the 
routes. / ' 



P^iaES AhO) PROCEIM^: 

The policies refer students, professors and 
industry; the procedures to recruitment, selec- 
tion, training, operation and evaluation. * , 

Student 

recruitment: publicity, personal contact, 
EPS image, ^academic credits. « 

selecticm: academic perfoTBiance , skills, se- 
mester level. 

training: types of problems, know the pro- 
fessor, the industry and the group. 

^\ operation: working norms. 

evaluaticm: soluticm, skill performance. 

. Professor 

recruitment: personal desire, persuasita, 
^rewards. 

selection: ' academic performance (student 
rating and quality of extension work), per- 
sonal development program, institutional 
objectives. 

. i^Wing: group raanagemHit., problem defi- 
^^»ticHi, solution plaimindiTeporting , inte- 
^v^pgtion of experience* t^ime classroom. 

operaticm: working* norms, deadlines, clo- 
sure. 

evaluation: skill development, client sa- 
tisfacticHi. 

Industry ^ ' 

recruitment: person^ promotion, EPS image. 

selection: previous H>S-ejcper^ience , interest 
shown, types of prob^^ presented, reputa- 
ficHi. 

training: pi*oblem statement, interactM^ 
' with the professor, interaction with we 
student, contract statentents. 

operation: vrorking space, siqjport resources'" 
(economic, material, hmen), information 
exchange. 

evaluation: degree and quality of sq^port, 
destination giyen to the proposed solutions, 
. ' general attitude towards the prograa. 

In order to insure that the program stays in the 
' right track tod is accomplished at the right 
tijne," there are priorities and programs. ♦ 

PRICXIITIES AND^PROGRAMS: 

The priorities are 'looked upon from the point of 
view of the student, the professor and the indus- 
try with respect to objectives, activities and 
time. 

ObjedtYre Priorities: 
^ . "student ' professor industry 



learning 
deveioplhen 



service 
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Progm Priorities: 

willing client 
willing professor 
willing students 
n ^ stated probleas 

n ^ groupNjntegration 

n^ executicn 

o t 

n results 
1 

n closure 
'carry-over 

learning objective predbdnates in the stu- 
at, the developaent one in the professor and # 
service one in industry. 

The execution activity wust start at. a given 
point m' tim which sets^ainiwm tlaes for group 
.integration and this one in turn for the state- 
■ent of the prohleas. The final results'nust ^ 
reported at a given tiaie and there* is a liadt to 
closure. Ihe elapsed tiae between execution and ' 
results is 6 wedcs^. \ 

Functions and responsibilities are required isi 
order to it^lematt the progran, thus a certain 
degree of organization is needed^ 

ORGANIZmON: ^ * 

Fuictions and responsibilities aust be performed 
by the students, py the professor, by ii>dustry 
and by the adiinistration. 

Student / . 

Ihe student Kist perform*^ following fine- 
tions: 

- Do a diagnosis to identify the client's 

real problea. • . , 

- Seek, locate, and analyze infomation * 

relevant to the problea. 

- Manage his activities to obtain^sults 

taking into account existing tiine and 
' resource liai tat ions. 

' Analyze, create and evaluate alternative 
' solutions to the problems. 

4 

' prepare and present written and oral re- 

Sell his ideas via the prqx>sed soKitions. 

It is expected that the student, while perfonaing 
the above ftgwrtions, develop and .apply social and 
professional skills such as; 

, Social skill^, 

1. discipline and order, 

2. self confidence, 

3. responsibility, 

4. decision Baking, ^ 

5. <tork capacity, • * . 



*6. huoan behavior awareness, ^ 
7. creativity and innovation. 
Professional skills; 

a . engineering%K3wledge , 

b. engineering judgeaent, 

• c. Acceptance of challenge and new situa- 

ti<His, 

d. analysis, synthesis and evaluation, 

e. econottic criteria. 

For exaB|>le, to oerform the functicm of analyz^ 
ing^ creating dnd evaluating alternative solu- 
tions to the problea he laust develop and apply 
Mainly 2, 3, 4, S, 6, y,'a, b, c, d, e. All o^ 
these fincticHis nust Ije performed within an ethi- 
cal fraaework. 

Professor - - 

The professor shoulfl do the following: 

- Promote the sale of the EP§. 

- Subiait hiaself to the training progran. 

, , - Define,^intly with the industry, the 
project to be vrorked en. 

' Advise the students on the definition of 
the-problfas. 

-^Integrate the working group. 

• - Design, jointly with the industry, the 

work program. " / , 

- Manage the; activitiies leading towards ob- 

taining results. #, 

. ^hrise ot partial reports and edit the 

final one. * ^ ^ » v 

- Evaluate the students. 

- Advise m the iJH)lenentatiOTi of the pro- 
< posed soluticms. 

r Inte^te the experience to the classroom'. 

- Follow up activities with industry 

It is understood that while perfonaing the above; 
functions the professor must put iri practice the 
same ^ia^ and professional skilly as do the \ 
students. * * 

Industry - ^ * 

The industry must: 

- Define, jointly with the^prpfessor, the 

project «to be worMd gjr. 

- Contract the problems to' bfe solved. 

* - Accept a work p rogram and name theii^^e- , ^ 
prescntative . 

- Provide an inducticm program for the stu- 

dent and the professor. 

- Provide r€5ource' support and information. 

- Evaluate the partial reports. 

- Decide on the proposed solutions. 
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Associate dean for research - 

The associate dean for research is in charge 
of the overall planning, coordinaticm, ope- 
ration and control . 

The specific functions are: 

7 OrganizationaQ planning, pronotion and 
publicity* 

• Proposal writing and contracts. 

- Student insurance, regis traticm and pay- 

■ent. 

* - Organize the training progran. 

- Design the budget. 

- Supervise the accoimting. 

- Visit the grvaps periodically', 

- Provide support services (copies, paper, 

etc.) , 

' - Expedite receipt 11 ectiwi from industry. 

- Expedite professor's payments. 

- Follow-up activities wirth industry, 

PepartiBent chairman - 

The department chairman is directly responsi- 
ble for the perfomance of each professor 
with respect to his own development, to the 
. service rendered to the student and to the 
service rendered to the industry. In parti - 
^ cular, the functions are: 

- Service planning and promotion. 

- ^ Planning the training program. 

- Project definiticHi. 

- Know the project's evolution. 

- Kno^ the project *5 results. 

- Professor evaluation. 

- Follow-up activities with industry. 

- Follow-up activities with professors. 

Curriculim directors - ^ , 

The currictiltro directors are responsible for 
the activities related directly with the stu-* 
dents, such as: 

- Academic ^planning. 

' Student fecruitment and selection. 

- Group integration. 

- Project selection.^ 

- Know the project's results. ^ 

^ - Follow-i^ activities with industry. 

- Follow-i^ activities with students. 

The administrative models for the operation of 
an EPS vary according to the professor's experi- 
ence and availability, the nimber of .EPSs om- 
tracted and the institutKrat^ohJectives. Six 
models have beeif put into operation. The models 
are: ♦ 



One professor and one EPS; recoianended 

a. The professor has directed an EPS be- 

Jc^e. 

b. .The professor has over 2 years academic 

experience . 

c. The professor has experience in direc- 
' • tion and/or execution of project^, 

Two professors and one EPS; recoonended 
when: ' 

a. Two professors desire to participate • 

half of the time siraultanet^ly, and ^ 

i. the two work under close and coor- 
dinated collaboration, 

ii. at leist one professor possesses 
the characteristics menticMied in 
Model 1,. * 

* iii. the two are responsible for all of 
the projects of the EPS. 

b. Two professors desire to participate 

'one during the first half of the pe- 
riod and the other during the latter 
part, and 

1. the two possess the characteristics 
mentioned in Model 1, 

ii. there is a week between periods 

when^both work sianultaneously, / 

iii. the prep^ation and presentation^^ - 
of the reports are the responsij 
bility of both. ^ 

Two professors and two EPS's in which the 
first are interchangeable; recoftmended 
vten: 

a. one professor meets the requirements 
^ of Model 1 , 

b. both professors show ability for 

rautoa^l cp 1 laborat ion , 

c. botn professors are responsible for 

both EPSs. 

One professor and a graduate student 'mana- 
ge one EPS; recommended when the profes- 
sor IS Model 1 type and the student is an 
outstanding one. 

-» 

1>ie professor manages "n" professors who 
in turn manage "n" EPSs; recoinnended 
when the one professor is of Model 1 type. 
The coordinating professor advises the 
inexperienced professors and supervises 
that quality standards are met. ^ Each of 
the professors is responsible for' the 
report of his respjective EPS., 

Three -professors and two EPSs ; reconmended 
v^n at least one professor possesses the 
chars^cteristics of Model 1. 
In this case, the three professprs are 
responsible for both EPS's. 
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RESULTS: 

During the 10 years this program has been in ope- 
ration, 80 EPSs have been held in naiuifacturing 
and service industries in Mexico and one in Gua- 
tenala. These have been in Architecture, Civil, 
Mechanical, Oieaical, Electrical and Industrial 
i Engineering. 

The following table shows data for the last S 
smners: 

No. of No. of . I of 
EPS StudCTts Graduates 

26 

26 ' 
35 
32 



Year 
73 * • 
74 
7S 
76 
77 



6 
6 
10 
14 

23 



70 
71 
124 
150 
246 



50 



Three fourths of the EPSs have been held du- \ 
ring this period and also the greatest impact \ 
on graduates has ocufred here. The ntnber of 
professors that have participated exceed the 
nunber of EPSs held'in any {Articular period 
by no nore than three. 

T^pe of proyects: 

The types of projects that have been .worked on 
vary greatly in nature, difficulty, degree of 
creativity and innovation required and inplemeD- 
tati(xi characteristics. A san|>le of these pro- Jj^ 
jects are: 

- design of civic, recreational, residential 
and tourist developments; 

- analysis and design of elements and struc- 
tures; 

- mechanical analysis of elements in a system; 

- design of an automatic conveyor; 

- process optimization; 

- waste recovery; 

- computer interface design^ 

- simulation of a control system via a digital 
coaiMter ; 

- localization of new hospitals; 

- reassignment of users to clinics; ^ 

- teller's cash lijnits; 

- optimization model of financial investment 
in a bank; 

- production process planning and control; 

- .optimization of product mix, transport 

routes; 

- engineering economy studies. 

in -the order of 50 percent of the projects have 
been concerned with production, optimization and 
engineering economy problems. 

Learning Objective: • 

The accoin)lish*nent of th^ learning objective is 
based oti unstructured opinions frcm students. 



They have stated living the experience of: 
' - relating and unrelating theory to practice; 

i 

- living tomorrow now; , ^ 

- hunan interaction in practice; 

- tiefining a real problem; ' 

- obtaining relevant information; 

- solving a real problem; 

- getting to know myself; 

- doing engineering work; 

- applying my innovation ability; 

- ^'W being afraid of the "real world"; 

meeting a challenge and reacting positively 
to it;» 

- valuing experience. 

Some insatisf act ions have also been mentioned such 
as too short a time to solve the problems and the 
lack of cdii?)lete knowledge as* to vfet the industry 
does with the proposed solutions. 

It can be concluded that solutions are being ob- 
tained to **real problems"; they are meeting engi- 
neering staxKlards (both of these based on the 
knowledge that solutions are being iji5>leiftented) and 
the students become aware of the skills needed in 
engineering practice. Also, rather than develop- 
ing s^lls, it. is a measure of the efftetiveness 
of the learning process of the engineering, edu^ 
cation service; it is a performance index. 

"Beai^glo^nent objective: 

The measure of success in the attainment of the 
developo»ent\pbjective is based primarily on the 
professor's and also on the department chairman's 
opinion. Professor^ have said they experienced: 

- becoming aware of the abilities of our fu- 
ture graduates; 

- observing industrial people change positi- 
vely their ideas with respect to academi- 
cians; , 

- relating ti) people in the industrial environ 
ment ; 

- solving engineering problems in -the "real 
world"; 

- exercising managerial abilities; ^ 

- relating theory to pra(^tice; 

- becoming aware Cfvfhe importance of human 
relations ; j 

- feeling jloser to the students; 

- a positive change' in activity; 

' the demands the industrial environment makes 
on engineers. 

Department chairmen have said they: 

- observe professors more self-confident; 

- see them more motivated towards their work; 

- perceive a greater acceptance of challenge 
and new situations; 
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- have increased their capacity for decision 
■aking. 

Within the whole context of this experience^ pro 
fessors have felt some of their e3q)ectancies 
were not set, such as: 



pTOiects do not turn out as chall^-- 

ing as they first appeared to^; 

- there is limited access to vpper level nana 
gement thus having to rely on a chain ijipact 
of the work per f owcd; 

- it is' hard to correctly estimate the tisae 
table; 

' there is an inherent limitation iji|x>sed by 
the tijgie span to get to the bottoa of each 
problCB.^ 

It has been concluded that the learning process 
is being managed effectively, judged by the stu- 
dent's opinion and the degree of learning the 
professor obtains. The proposed solutions to the 
problens are being ixoplemented, judged by the ccm 
tinuing contact with industry and by the consult- 
ing activities that have resulted. 

Service objective: 

Clients have manifested, in various ways, their 
feelings with respect to the program. In gene- 
ral, the* positive oies have been quite clear, 
such as: 

- the problems were solved to our satisfaOtion; 

- we managed to recruit personnel; 

, - it was an economical service corapared to the 
results obtained' 

« 

- problems were approached which otherwise 
would require a great programning effort. 

Others have stated that they have had the oppor- 
tunity to: 

- familiarize the student with the coinpdny*s 
products^- 

- familiarize the engineers in industry with 
new techniques, methods and knowledge; 

- collaborate with the institute. 

There have been three cases in lAich a certain 
degree of insatisfaction has been perceived but, 
unforturiately, it has not been possible to^ deter 
mine if it was due to the results obtained*, to 
the way the program was operated or to the profes 
sor's conchict. In one of these cases, it took 
six years before another EPS was held in that 
same industry. Two had been held there pre-- 
viously. 

The conclusions after these years of experience 
are that clients have implemented, in an over- 
whelming majority, the proposed solutions. Old 
clients clearly prevail over new ones. Some EPSs 
are contracted with cme year in advance and there 
is a growing pressure by industry to run the^pro 
gram (kiring the semester. In general, the re- 
quests for service exceed the offer of EPSs and 
this has occurred even, in years of economic 
struggle . 



Secondary results: 

Other secondary effects have ocurred. CertainmytAs 
that j^p^found their roots in academia in our 
envirovnent have sort of dried up, such as: 

- young professors are in academia because 
they cannot do engineering infork; 

- industry will never provide access to ia^r 
tant problems; 

- engineering graduates have quite limited 
ability to do engineering work; 

- in order to work on industrial problems as 
a consultant erne must be an expert (have 
many years of experience) . 

In order for the university to integrate itself 
to the working environment to a greater degree, 
certain changes are visualized. 

- Hie types of problems will tend to go from 

engineering to developraait to research (EDR) 

with increasing econaadcal, political and 

societal impacts. 
« 

- A greater, balance between manufacturing^ and 
. serviec industries will find its way into 

the program. 

- - More teams .with raultidisciplinary character- 
istics will energe, not being costposed all 
of ^engineers. 

- Increasing time will be devoted to this type 
of learning in the curriculum. | 

- 80l.of the graduates and also of the ^engi- 
neering faculty who experience this activity 
should be the goal. 

- The EPSs will increasingly be held in a 
greater variety of geographically located 
industrial centers. 

- An increase in simulated experiential learn 
ing emanating .from authentic -involvement 
activities will find its , way irtto the class 
room via case studies. 

« 

- There will be an increased involvement in 
solution implementation, by students and 

" ^rs through greater extension of 
ted to this 'activity. 

There will also be an increased involvement 
in solution implementation through consult- 
ing activities of professors. 

University industries where students and 
professors participate directly will be 
created. 
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Kt the Xnstltuto Tecnol69lco de 
Monterrey 

Oem of Engineering and Architecture ^ 
1975- 

Project Director for Off-Monterrey 
Campuses in Central Mexico 1973-1975 

Professor and Chairman Chemical 
Engineering 1967-1973 

M.S. Gas Engineering, Illinois Institute 
of Technology 1966 

B.S. Petroleum and Natural Gas 
Engineering A & I University 1963 
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COOPERATIVE EDUCATIOIM, 
EDUjCATION FOR TOMORROW - 
THE CHALLENGE FOR TODAY 



/ 



Herman Schneider in 1906 at the University of 
Cincinnati began a Drogram which fnade real life 
experience the laborat^ory wherein students could 
aDDly their learning TO activities which rein- 
forced their education. They learned by doing. 
Today the real life world into which our students 
go is one using highly soDhisticated technology. 
To identifv the change from the time of Herman 
Schneider, one must move from the horse and buggy 
to the SST. In communication, we change from 
telegram and written documents to satellite TV 
which Duts action world-wide into our living rooms. 
We see events through our eyes and interpret • them 
from within our 'cultural DersDective. Other 
DGODles do likewise from their cultural reality. 
The result is like unto the tale of the seven 
blind men reporting uDon the reality of an ele- 
phant from their ^observations . Can we in 
cooperative education provide sight for today's 
'blind' men? 

Ortega y Gasset in "Revolt of the Masses" foresaw 
the problems in change in qj^^ure with the coming 
of mass communication, mass consumption , -mass 
production, mass entertainment, mass education 
and was concerned with its impact* on culture 
through the levelling of society to the least; 
common denominator. He did not concern himself 
with the T)roblems of communication, the mis-- 
understanding which would come with the shrinkage 
of the world in time and distance, as he did not 
foresee the j^mpact of television ^nd air trans- 
portation at the speed of sound. He did concerPi 
himself with tne problem which societv would- face 
in providing a system to p-roduce the creative, 
innovative individuals capable of leading societv 
forward. Ve se'^m to have succeeded in the ar«as 
of technology^ * Today the press is highlighting 
the I'aW;— ©'f^imilar success in communicative 
skills. The ethical fabric of oiir societv is 
likewise being questioned. What can industt^y 
and academe do to help remedy^ these deficiencies^ 
Can Cooperative Education provide the system re- 
quired to answer thi^ need'' 

Concern about* change and rate of change w3s 
focused by "Future Shock". Tust as plans were 
b*»itTK implemented to as<^ist in handling this 
prohl<=^m, energy and resource scarcity may have 
slowed rate of change* or redirected the impact 
of "Future* Shock". 



William R. Smith 
Proftssor 

Illinois Institute of Tochnology 
Chicago, Illinois 



Leaders of the industrial complex are looking at 
the societal responsibilities of the private 
sector. Reginald H. Jones^, Chairman and Chief 
Executive Officer, <^eneral Electric Company 
stated "Peal strategic planning involves a care- 
ful, analytical examination of all the major 
factors that enter into the business Process - 
and the external factors are probably of greater 
importance than the traditional internal factors. 
Social obstacles, political constraints, and 
competitive counterpressures must be anticipated. 
Issues must be surfaced. Alternative futures 
must be imaginatively constructed. Alternative 
Plans must be prepared to match the contingencies. 
And hard choices must hei made, bedause investment^ 
' Tiade today will determine the chs^racter of the 
enterprise fbr vears to come." 

Educators are examiniTig the content of curricula 
to impr<#e the education of future graduates. 
Can Cooperative Education provide sbnie program 
modif icatiorr to help injjieeting the needs of th© 
industrial and trading society which is rapidly 
developing at the international level? 
•* 

One -System is proposed and identified by the 
acronvm^ECEP - International Exchange Coopera- 
^tive Education Program. The concept is o/ie which 
^ is cooperative in the traditional sense of 
Industry, Education, Student. It >s additionally 
cooperative in that program succ^i^^ill require 
cooperation between educational institutions, 
cooperation between operations within the business 
organization, and^ coop^ation between governments. 

The guidelines^ of EC?P CAPDendix^A) will be used 
to define the professional level of this program^|^ 
and will influence the design and implementation^ 
of lECEP (Chart *1). 



mal 



This treatise, d^als with the organizatio" 
structuf^e of tECEP, its program elements 
time r^uirements, and the scheduling. of the 
progrAn elements. Some potential benefits to 
each party of the traditional coop triangle 
bevond the usual benefits will be considered as 
well a^ responsibilities and possible Problems, 
■finally, an assessment of co^ts and return on 
inve«5tment will be examined. 
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lECEP .was copceived as .a follow-on of the program ^ 
. initiated by t||^e Office of Cooperative Education 
. at Illinois Institute of Technology and initially 
funded by a coop expansion grant from the U.S: 
Office of^ Education, Department of Health, Educa- 
tion and WelfaVe, This' program knoWn as *Early 
Identification of Minorities with Potential f©r 
Success in Engineering' but popularly shortened*^ 
to 'The ITT Early Identification Program'.? 

"The success of this program has be^n dependent 
upon a total delivery system operating through an 
eighteen month .period. The purpose' is to make ' 
*the high school student aware of ^ challenging 
opportunity, to generate an awareness of the 
effort which is require^ for success, to attaiti * 
a motivational corami^gjejU^L to complete the program, 
and to show alt^pRative paths to' achievement . 
^Tie identif ication^;^fc§ndWcite9 occurs during 
the fifth semester oYhigh school. Initial 
indoctrination occurs dui*^ing three Saturdays of 
the^sixth semes^dr ^ h^gh school. -lEnginefering 
principles are explained. Sigall teams then are 
assigned a mission to design, build, and test 
an object using the engineering principles 
which they had learned. Durifig a seven to nine 
w6eH summer course, selected students learn 
survival skills, engineering design, and develop 
a strong motjjgtion base using small group 
dynamics. Tn? Saturday 9. *d tiring the senior year «^ 
of high school a^e used to reinforce the students > 
in mathematics education in areas which had not 
previously ade<^uately been covered .in high . 
school, ^Iridividuals admitted to Illinois'* 
fnstitute of Technology then w^nt fato coopera-> 
tive educa^tifljo' or received scholarS^ips with 
suinie^ irit^#iy;ips^.*included fojAilfrk experience. 
Jt is the pS?Ticipation in all^elements -of thei 
program- with tracking of the individual through- 
out by. a represeptrative of the I IT staf'f which 
h^s made the program successful A ^ - 

A recent .development in the r>riv^te sector 6f 
U.S, indifetry has been the structuring of com- 
pariies *so that the presidents or managers of 
divisiohs o^ -product lines Have become respon-" 
sible fof performance world-wide, This structure 
has cpntiripe<J on down to^he production, 
^engineering, and marketing manager^ under these 
geijeral managers that all manufacturing nlant* 
jKorld-wide come unoer the. produc>ion^ manager. ^ 
^Likewi^, marketing.' and engineering functTons 
5y?e wof Id-wide ' in operation. Examples of ' 
companies '-ITaving this international 'structure 
are Continental Group, Eaton 'Corporabion and 
Cate'rpillar Tra?tor Company as well as'ij^maller 
organizations- such 'as 'Dan Iv Machine Company, 
Tllihois tool Works' and Woc5dward GOvernorv. 



These compani€;.s are mentilSned becausfe 
parfrtipate in cooperative -cducatipn have ^ 
inteimafl structure wh'ich can facilital;d the 
concept of lECEP. Many coppani'es are head- 
quarte"Tifed in the United Stat-^s but there are a 
number of operations heir^e which have headquarters 
'in ''other countries 90 that thi-^ Program will worV 
for other countries as well. Future, managers , 
feartici^lary in technically sophi<?tiicatei carital < 



intensive organizations, will be first good 
engineers, next' good financial managers, ^nd 
fina5.1y people-culturally-sengitive^ lECEP will ^ 
provide it§ms one and three an^ the experience 
in coop should provide knowledge in the manage- * 
ment of money matters. 

The need for work permits by foreign nationals * 
and the difficulty attendant with the obtaining 
of work permits, indicated the need for a 
unified development among two or more schools 
and, several industries in order to effectively 
present a national need and oKtain Federal 
backipg for such an innovative program. The 
organization of lECEP in Chart 1 illustrates such 
a unified development. 



Membership Categories 

^ipiversities * ' 

Industrial Organizations Public £ Private ' 
Booster and Service OrgaViizations 



lECEP 



Incorporated Not-for-profit 
I Board of Directors | 



' lECEP 
Executive 



St^ff 



Area Coordinators 
North America 
' South America 
Europe " , 

Africa 
Asia 



(Part of I 



\ 



C^er 



'Local 

University-Industry 
Councils 



leration B>sSic Program Operation 
^ Maintain liaison with 
I'^Slt? for Coordination 



\ 



OtiGANIZATTOn CHAPT - CHART 1 



initial- 
technologi- 



An assumTj^ion has been made that major 
success can mos't easily be achieved in 
' cally* qc^i^n'ted universities located in major urban 
industrial cetiters in , such universities as 
.Illinois laptitute of Technology.^ Participation 
of oth^r interested universities is invited and 
development*, wil-l .proceed as r?pid-ly as the pro- 
gram can be implemented ^tarti^ig small and growing 
with experience. An organization, tti operate 

shown on Ch-trt 1. TJse anticipated input 
'and responsibilities of each class of membership 
alon^ witn^ the intemal^frpcturp ;^nd rf»5Pon- 
'*>ibi«lities delineated in Appendix B, 
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PjioGRAM Elements 'related to time, requirements 

Saturday Saner "fork School Time Prograa DescriptipnV?^ Program Elements 
Program Program Time Creflit Scale Elements * 











T ' 

Fall 


a 


Y , 

Identification and initial appointment 


% 3 Sat. 








Spring 


b 


ffHj|h school 6th semester-Basic engineering project 




6 weeks 






Suomer 


c 


Engrg .^reject , motivational reinforcement. Career, 


• 


( 






"^all 

• 

Spring 


& 


T ^- ft' 'survival skills 
Senior veai^ high school reinforceroenttutoring in ' 
J . ' mathematics 






3 mo 


17 hrs 


Sumner 
Fall 


e 


IndustWal sy.ectfon and assignment in ppe-coop work 

assignment 

•# * ■• 


,= 






17 hrs 


Spring ^ 










3 mo 


♦ 


Sunsex; 








w 


5 mo 


17 hrs 
3 hrs 


Fail 
Spring 


t 










9 hrs 


— * 
Summer 






Foreign 
'StuSenf' 

SemJhia^ 


17 moa. 
\ 


4 mo 


3 hrs 
17 hrs 


Fall 

Spring ^ 


T 


50 Saturday semineu?8 with foreign stude^s learning 
^ «alK)ut foreign cultures and possible problems and 
adjustments required in. another lan<l. ^ 


it 




8.mS 


6 hrs 


Summer 

Fall 
Spring 


g 


Foreign assignment for fifteen months ta i^iclude 
bqth industrial work and academic experience 
in order to gain ij^4epth an understanding , of 
the foreign cultui^Lo which the student is • 
sent. , 






3 w6 




Summer 




36 Saturday seminar, ses'sions witlJ another group of 
foreign nationals helping them to, understand the 
U.S. ctilture \ ' • 


r 

< 




5 a»j 


17 hrs 
3 hrs 


^fall 
Spring 


"hi 








" 9 hrT 
17 hrT 


Sunner 

Tall^ 


^2 


2U Saturday sessions witb-a third group of foreign , 
nationals which will complete *an acquaintanceship 
with from thirty to sixty individuals ' 



OUXT 2 



TY^ nrogram elements through which a student will* 
progress from early identification in the fifth 
semester of 'high school through to graduating 
from college are shown. An- accompanying time 
scaleMs shown in Chart 2, Any particu^^ 
foreign ia^guag^-^nterests of the candidate can 
be Identified during the selection process. 
An initial determination of the particular ' 
• engineering discipline which the candidate will 
pursue can be''ma<^e during the sunmier between the 
junior and senior year of high school. Program 
e^ments are described and' amplified in 
Appendix C; 



A Projected implementation schedule is given in 
' Chart 3. Jhe various pafti?:ipating universities 
will have different' rotational schedules. Some 
colleges operate ort semens ters whareas others 
operate on^ quarters. The specifics of each 
institutional program j/ill requiije ^ome modifi- 
cation of Chart 2 as well as Ch^rt 3. These 
variations must be known in order to present 
an understandable. Program to foreign schools 
and foreign governments'. One representatfVe 
shbuld sneak for lECEP when there are negotia- 
tions wifh the federal government, the United* 
Nations bodies and other orfeaniz^atibns which 
are functioning within some areas common to 
the various divisions of the lECEP structure. 



154 



ERLC 



1978 COLLEGE INDUSTRY EDUCATION CONFERENCE 

150 





t 


• *> 

••OALS PROJECTED TOR FIRST PROGRAM SEQUENCE 


TIM Frane 


niniimni Goal 


» 

nay 1978 , 


10 Schools 


Septenber 197f 


10 Industries at aach School 


♦ February 1979 


1^0 Candidates at e^h School 


35356 1979 


60 Students in each Program . 


^ June i9ou 


UO 'each 1*Pe-Co-op Enoloyees 


J\me i981 


30 Selectees .In Competition 


- June 1983 


10 US Students in Forei^ ^ 
10 Foreign students in US 


_ December 1985 


10 US Students Graduate 

10 Foreign Students Graduate 


IMPLEMENT AT lOK SCHEWJlE - CHART 3 



A full time staff will be^^quired during the ^ 
initial stages of development to provide, for 
funding and to insure information services such 

* "as >reeDing recor^ds of all ^f'og?am"^artieipaiStsr 
Dublication of Deriodic^^Dorts and newsletters' 
to all participants. Specific infojrmation will 
be needed by all meiiibers and by financial donors. 
The staff must provide the feed-back needed for 
a successful program. EJvaluation of programs at 

^ the individual schools must^ be made and good " 
development ideas should be shared with other 
universities. 

^ A verbal survey by the author indicates, that a 
number of competent individtials acti^ -in coopera- 
tive education both from industry and from 
education who are about to retire or have re- 
cently retired, are interested in wording in this 
progf^an for a rtbminal retainer plus- expenses. 
Overhead should be kept at a minimum un^er tbese 
circumstances. It appears that the program can 
succeed with an effective bootstrap operation. 

The impact of lECEP when fully operational, must 
be considered. As students enter this program* 
what will be the impact on the image of the 
•■typical* "introverted engineer whose interests are 
, in things and physical Phenomena"? What changes 
must be mafde in coiirae presentation and in' 
ciflTTiculum to meet the needs of this new 
sophisticated technical student who is equally 
interested in the ethical, societal, and ^ 
cultural impact of hi^ action within his pro- 
fession? 

On a broader base, is society ready for a (global 
Citizen? Can society afford not Xo. refine its 
human, resources .to provide mor^than a geograp"hi- 
cally limited specific product oriented 
specialist? R. C. Krone"^, Corporate Vice 
President-, Personnel,' McDoflnell Douglas, eb- 
served "Personnel staffs have -had to serve 
cjpjpanies that were ^gicowing and divesting 
^ll^ersifying and Consolidating, going overseas', 
and facing threats to their home markets', often^ • 



all at the same time. The average company work 
Force has become more diverse in terms of 
cultural background, interests, aspirations, * 
and expectations." He later continues, "We have 
set UP very detailed, carefully designed inven- 
^tory control systems for our raw materials, parts . 
and processes, et^ But in the past, we have not 
paid much attention to the one asset roost vital , 
to us - our personnel. I believe those^days are 
past because of the strengthened awareness now 
of the value of the human resources of our 
enterprise." 

One may question the cost of such a program as 
lECEP. A recent figure of the Welfare Budget 
was quoted as $511,000 ,000 ,00Q. WhSt expenditure , ^ 
is too much to support an organization dedicated 
to the development "Of human resources pifepare^ to 
meet the future needs.'- What amounX should be 
sT^ent t6 prepare the human resource to provide jobs 
for* many now on welfare? ,4 

*fECEP is proposed, as an answer fofT^eginald H. 
Jones in his address^ Meeting the Future Un- 
surprised, "MAiagers of the^ future will have to 
feel comfortable in the world of ideas , welL- 
read, articulate, and capable of relating their 
buslftVss^ rei&ponslbillti^g it tTi6 wtUer -stre^BT^f " 
human experience", "Business management today 
is in need of th<Jughtful, analytical, and crea- 
*tive academic research to guide its efforts Jir^ 

ri a world economy whose shape is A 
y dimly seen." "'-^i ^ 



adapting tc 
present on* 



International exchange cooperative education - a 
system of education designed to prepare the 
ifechnical leaders of *tc«iorrofw. The challenge 
^oday is to commit today for education for tc^ 
morrow. 



APPENDIX A • 

Criteria forjCoop Education Program 

Cooperative education is many things to many 
people. The definition which is used in this 
discussion is ttt^t recommended bv ASEE-CED for 
use as a basis for evaluation of coop programs 
during^ accredition inspections^y ECPD. The 
criteria reported by Alvah Botttiot are 'listed: 

l.'^'^The institution should, in an off icia^pubji- 



cat;lon, identify the cooperative educatio 
program and the requirements which must'ibe 
fulfilled by the students who enter and jompXate 
the program. ^ 1 

2. The institution must maintain a fomjalized ^ 
alternation of Periods of full-time work 
exDeriences of approximately equal lengtfh during 
the altematibn* Phase , 

3. The program must include »at least one year of 
institution-supervised work experiences .* ' { 
several industrial periods for engineering, and 
engineering technology progr^s for the ^acca- ^ 
laurate degree and six months for tli^p associate' 
degree, • ' » 

U. Admission of students to dooperative educa- ' 
tiofi programs must be the responsibility of the 
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educational' institution. , 
^ 5. «The student tnust he enrolled in 'the <io-ov 
program during the perioc^s of ernoloyment and • 
eviije^ri^e^ of coooferative educaition'^ oarticiipation, 
progress, and emoloyer evaluation of the student 
must be a inatttr of oermanent institutional 
recor^. 

6. There should be a oroductive academic rela- 
. tionshio between the faculty of the college and 

the grojiD supervising the exuerience oeriods of 

the co-oD student. This 'is usually. interoreted 
^ ast ^Iaeaning that coordinators should have' faculty 

appoifitmeil^ and parMcioate in academic affairs.' 
^7. ,The institutiog/^hould conduct an orientation 
* of students prior tp oladement of the student in 

^industry. t ' , 

8. Work assignments should be' related to 
academic and career "goals. 

^. EriaYision should* be made for orogressively 
more responsible positions and increase in 
qnality of work experiences. 

10. Vjprk e'xperiences shoyld be coordinated -with 
academic orogres? by the institution 'as to con- 
tent, dii^ection and quality. This involves 
Deriodic visits to era^oyers by institutiorfkl 
representatives. ' 

11. Particinating e^nployers should designate a 
representative to be resD6nsible for the coooera- 

, tive education program. . * > ■ 

12. Coordinators at tfie edudatidn institution' 
^^jould keep l:he s,tudents 'infotTne'd of' the evalua- 
tion of "their work experiences and, performance . 
13 r There ^ould be evidence of marked commit- 
ment on the part of the sponsoring institution, 
on^the part of the participating ^mp 1 oyer's an 
on-going relationship within the cooperatil 
education framework. The cooperative work 
experience period Should ,be much more- than in- 
cidental employment - it should be a part of'an 
industrial trainine activity, recognized as an 
acceptable v^rt of « profesfsional employee 
development progV^am. 

APPENDIX B 

Input and -"Responsibilities" Which May Be 
of Each Class of Membership in lECEP Ar4 Noted 

A. Universities - ^ * 



B. ' 



V 



<^enter in which- the Ainiversity is located. 
2. Establish the in^^al contact with local high 



1. Develop industrial ccwnmitment within the urban 
e Ainiv 
iniWa 

schools and perform the initial* screening and 
selection of candidates for the program. 
3: ,Coordinate and condud^t the various program 
elements at the local level. . , ' 

Advise TECE^ headquarters, staff rf-the name 
of the individual resporis^ble for local pro- 
gram. . \ 

5. L^cal representatives keep^JECEP staff 
formed of local program status, *" * ^ 

6. At^iibe that an indi'^idual cbmp^ny ha^ em- 
tf)loyed Its first nro^ram^ tfai*ticipant«A establish 

liaison through lECEP headquarters \tw(k the 
fo^ign university in which^Student will tkke'thi 
foreign academic program. 



Indu?ti*v - Private and Public 

1. Commit to employ a pair of students in the J 
program of Cooperative education. ^ One student ^ 
will be .efflploved 'in the tinited States and the - 
otber .raeteer of the pair being concui^^ently 
empIoyed*at'"a' foreign locatio|(^ 

2. Inform the local edu^ationat^-insti tut ions and' 
lECEP headquarters stajffof the identity of the 
students and sphools inv^^ed, 

3. Selec-^ the pre-coop candidates and make final' 
selection of the student and alternate for^'" 
'^orei^ assignment. 

^» Appoint individual responsible for operation ' 
of the local, COOP ^ork assignment, 

C. Service jand Booster Organizations 

1. .National headquarters will work with lECBP 
staff to provide and establish communication 
channels with local chaptet*s of the organization. 

2. Local chaiJters of. the booster or service ' 
organization help lECEP coordinator to lo^e 
housing and community acceptance of the foreign 
student. Membe rs of the l<5cal chanter can assist 
the student to iearn^^LF customs, history, ethics, 

•and, other culturajl actpvitie^ which will in- 
crease the un4ersxanding/and inter-cultural 
communication abillt iea/ of the students 

3. * Assi-st publicicrnl the p:CEP p{\Dgra^ within 
the local community, * ' W 

p. lECZP Headrr^ai^ters 



stitutions, 
Provide a "r^fSJiaaflRtat ive in each majo^ 



1. Assist in coordination between academic 

r' ; 

geographic area who will inspect and evaluate the 
inaividual programs, 

\. Coordinate travel arrangements so^t'TTa 
1 individuals making overseas travel might Jbake 

advantage of charter fares. 

Evaluate program operation at 
*' institutions to improve ouality a?^< 

of program. 

5. Suggest possible solutions 
arifee in program operation. 

6. ** Maintain^ liaison with nati, 
booster oja^teizations 
'7. Publish t>et4odic news bu 
operations , 

8, Provide central liaison wi 
and appropriate U.N. boSiies. 

9, Assist in funds development for the local 
imiversity participating ' ifl lECEP . 

10, Prepare program guides and, standard public 
relations materials, . , 

'11. Assist in emergency action as needed "for 
student a^ssistance when in foreign 'experience . 

12. Provide arran^ments' for group medicif, 
travel, ''liability , ejc. insurance? 

13, Cdordinate workftermits. ^ 
1^. Other responsibilities a^ ^^ogram needs 
indicate, * ' . 

I • ' . ' ■ . 
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k ' ^AEPEKDIX C 

Program Elements ds lloted on Chart 2 

A. Identification and initiair-aPDoiijtmMit 

The university, with the. help of^the Iqjcal in- * 
dustrial coimcil, will publicise the^ej^i^taice of 
the program in the high schools. , Reconraendatlons 
of. high school teachei^ and counselors-, applica- 
tions from interested students and candidates that 
otherwise co»e to the attention of the screenipg 
cofflnittee will be reviewed, for'^final selection. 
J- 

'Items which may be, included in the final lECEP 
action are: * ^ 

1. High 'Scholars hipj 

2. Participation xn extra-curricular activities 

3. Shows leadership ^)otential 

Has two yecff»s of mathematics and one year ,of 
science 

5. Has good language skills * 
6^ Evidence of good ethical standards 
7. Evince trSits. of perseverance, self- 
discipline, intelligence, integrity, skills, 
steadfastness, tact, guts, etc. . • 

> . . •■ . ■ . " 

number recoinmended 'for initial appointmejit is 
tw^IN^s per company committed to the alternation 

of' one "team of exchange students., 

\ . • - 

B. Spring program i^ to determine the acrtitude 
and interest of the stu(Jent in engineering? It 
prov^e^ the school representative an opportunity 
to learn more about the student and help in 
further screeningi Estimated cost is* 
$5,000/12P candidates = $40/student/ 

C. The summer program bjstween -the Junior and 
f^nior yeax^o^ high school is to Drovide Motiva- 
tional reinforcement coupled with indoc6*ination 
into the total program concept. • The suiliHl'^ 

-experience is ^Iso to develop the .individual 
Coraraitment Required foj?4borap^etion oy the oro- - 

» gram,j the design pf the prograni^ i's-ro epcoJl'age' 
ini-tiative, innovati>ze thinking, budget concepts, 
interperaonal sensitivity- « fhis program is t^e . 
students program. ^' . , " . 

A type program of six weeks would include items 
'such ^ as: ' w 

1st Week » . * - 

A' . ' 

^Prog^^aro ori^ntaSbn; organization of grout> ^ 
structure f^|pR summer; develop in und^rstarfd- 
ing pLJllii^Bg^rence technique and the metho'ds 
Be leader shfp ; develop insight as to 
fTow one sees and interprets what one sees; begin 
to look at skills and' interest* for life-time • r 
career; determine values one has; setting goals 
immediate aT)d long-range; expanding options; 
program evaluation by students. 

2nd Week ^ , . 

Toastmasters sessions fo^ appreciation 6f soeak- 
»ing skills; ijalyze study skfljs ^udh as note 
t3ljtn|;, listening"*, r^eport writing, test ^taking ^ 
review, etc; learn of information .sources ; have 



foreign consulate representatives spe^kj consider 
succeWing in ^pite of barriers; develop cultural 
sensitivity as '^e Silent Language" Edward Hall;, 
phone power - how to seli and answer objectives; 
visit' industrial opet^ations; program evaluation by 
students., 

t^3rd W^k ' " ^ . \ 

' • PractioM-ifiterviews to develop* interviewing skills 
cresfting futures; study'of international organiza- 
tions and their functions; perform investigative 
^reporting; learn more of engineering b>[ ^yi sitting 
various campus engineering faculty; visiting 
industrial operations to learn more about 
engineering applications; visiting international' 

/ banks and learn about national and international 
monetary operatiorts; presentatAns from function-v 
irtg engineers about their careers; program re- 
view and feed-b4fk by Students. 

Uth Week , * . - 

tlontinue with* the development of the knowledge 
of the students concerning the degr^ Jo which 
f each one can impact his or 1!fer futiflfctgrovrth and 
development - Begin practice interviews^ 

5th Weel^ 

An engineering proje,ct will be assigned. The 
fjrst two days vill be used in studv of the 
principles which will be use4^ One day will be 
needed in the ^calculation and design of *a project 
such as a recoverable rocket. One day wigj^l be 
used to bi4^1^ th^> object assigned. "The final 
dav will beo^jp4:ed to testing ,the object built. 

6th Week 

Interviews w;tl? tfce companies on camous. A 
tentative select of six ^tudents per company 
will be made but np results Published. Two 
days will fe use4 to prepare an exhibit to be 
« viewed by parents on Awards Night. Some time 
^ ' during ^he six weeks students shonild be tested 
-^to de?tepmine Mathematics and english aqhieve- 
* ment. levels. OtJ>er 'tests such ^s spatial 
visualization, etc^. Should be administered. 

^ % ; ♦ ' ! . 4, 

Ail students will* be ei?tploved for ab(3ut fojir or 
five weeks to padn insight int6 the bu5iin^s 
world. The selej:t ion, will be -mutually d^ter- 
. mined bv ^he student and the comuanies. ^ 

• , It is recomipended that 'the Frid^ before >th^ 

, start of the summer Dro^atfi, the oarents of the 
.participating students will be called in dnd 
given an orientation ^cvf the summer Program. Mid- 
summer the parent^ should be again assembled toV ' 
. receive a status report. ; The'/jarents will again 
be together on 'AWcU?ds l^ight . '.The Darent inyolve- 
ment^is an important teinforcem^t for* the 
stuflenft in future career develot)ment and fqreign 
H^iignment or in case of^ failure to be selected. 

♦ ) 1^*^ ' ^ 

Dt Fourteeti Saturdays during senior year of • ' 

high school.- iThese Saturday seitfsions will be used 
to Drovide tutaJlftg to i eiiKDve anV' areas of weakness 
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, in matheaa^ics achievement. 

C. Initrlal Stnaer Wor^ -Experiences. Admission 
to college should have been accomplished. 
Experience indicates that six or less of each 
original ten will" be admitted and cone to the . 
university. - All a<tadtted students should be 
eooloyed Jt>y oae of the ^participating conDanies. 

During the suaner, about two hours in -each two 
weeks should be used for conpany orientation to 
i^ic lude^infomtation concerning the foreign 
operation to which the'«Kchange cooo to be 
. selected will' be assigned. By the start of the # 
first coop work period, three student^hould 
have been chosen for each foreign assignment. 

The selectee fed alternate will begin t»o 
attend the foreign student Saturday seminars. 
These seminars will be run by^-^he stiidents with ' 
eacp student reporting on the'home country labor 
laws, customs, ^educational system, standards 
leaking ^procedures, monetary system, history, 
governmental organ izati on ^ national policy, . 
d^fi^nse system, etc. Foreign students can meet 
and discuss problems ir^ adiusting to the^United 
States culture and customs. Gr^viD^lant tours 
may be conducted during some evepings. Individuals 
should be asked to sT>eak to local Kiwanis, Rotary, 
and Lions Clubs. The group can att^d meetings ^ 
'of county boards,' city councils and oark dis- 
tricts as well as be st>ectators in^ judicial oro-- 
ceedings to orovide insight into the working of 
United States society. . ^ * 

Gv Ftfreign Experience. Tfie two students o^ the 
exchange team move to the other country. The 
initial -as^igpre^nt will involve height months work, . 
then three or four months school, followed by two 
• , or three ^months more of worlj experience then 
home. Foreign cultures may have two ^r jDore 
strata of society with the work cultures being 
rather markedly different from the academic 
culture. Therefore, both.enviroiinente should be. 
sampled for better understanding of ^ne 
culture. 



total 



H. Furth^ seminar oarticioation at home with- a 
new grouD of foreign students for thirty six^ 
sessions and a third g^oup of foreign national^ 
foi^ twenty four weeks to ccJroplete the fifteen 
months will result in, each exchange cooo having 
been exposed tq, thirty to sixty foreign students* 
in residence in the United Statis of America. 
addition t© thesj?^ the students will have had his 

'many contacts ottff^eas. 
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SESSION 7.2 



DEVELOPMENTS AMD TRENDS 
' IN FOUR- YEAR 

ENGINEERING TECHNOLOGY PROGRAMS 




^Stmual U PriteiMtt 

HMd, MMhanieal EngliiMrliig Ttplmslogy 
Purdut Unhmvity 
W«st Lafiyam. IihH«ii4 



Four nationally knom\ leaders lk Englneer^lng 
Techoology Education w111. give, a f1f4wn alnute^ 
talk that will present the facts and fW*es to . 
support the deyelopnents and show the trends In 
Engineering Technolog;/ Eilucatlon In the^ region 
of the United States. To insure a 
structure and content of both, the paper ^nd the 
presentation each presentor has surveyed these 
educational Institutions In his region that offer 
onf Of aiore Bachelor of Engineering Technology 
prograns^ The questionnaire was ^Ided. Into 
five lajor areas of concern: adalnistratlon,, 
funding, faculty, students, and student placenent 
and follow-up. 

Each speaker will give a fifteen nlnute 
presentation; after which t^e session cha1r«an 
will Mediate a panel to ans^r questions froai 
the audience. - 



0 

SAMUEL L. 



PRITCHEH 



Sam Is. Professor ^nd Head of the Department of 
Mechanical Engineering Technology ^at PuVdue 
University. S«i Joined the Purdue faculty In ' 
1962 a^ Assistant Professx}r of Tfechhical and 
AppUed Arts In the School of industrial Ei>g1r>- 
eerw. When, the School of Technology^was fomW 
In 1964, Sam was- aipolnted^the Lafayette Section 
Chairman of the Pepartment of Mechanical Engin- 
eering Technology, and In 1974 was appointed 
Head of the J)epartment. •Sam'^s t^hnical. interests 
are In flul^ power and heat power arid has been 
most active In the fluld power movement slnc^ 
1964.' ^m received a B.S. from Indiana State 
University In 1949 arid ah M.S. from Indiana 
University In 1951. He belongs to the FTiild Power 
Society aAd the American Society of Mechanical * 
Engineers a^ well as several other professional 
and technical spt:1et1es. . " . 
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devei,opm£iuts and trends 

in four- year* 
engineering technology programs 

IN THE WpSTERN STAfES 



IVinston D. P^rvine 
Prssidcrit £m«rltus " 
Oregon Instituto of Technology 
Klommeth Fells, Oregon y 



Intiroduction ' • 

Twenty-t*>ree fouVyear Engineering Technology 
programs were identified In the Western Region 
, Colleges and Universities. States of location 
were Arizona, California, Colorado, Montana, New ' 
Mexico, OkTahoiw, Oregon, Texas and Utah. 

4 A detailed tea,-page questionnaire was mailed •> 
to the 23 institutions In August, 1977. By the 
closing date of October 3 a total of 19 sucvey' 
fonns had been submit ted. foe. a 3i:at1fyiB9.j"aturn ' - 
of over ^.Tihls"^ unusually high response Is pre- ^ 
sumed to be a reflection of the Interest In 
Engineering Technology by educators In this field 
and by the engineering deans Involved. 

Engineering Technology educators refsponded In 
an optimistic manner to Inqulrl-es 'concerning 
future trends. A large majority anticipate 
enrollment to Incfaease and^lacement demand to 
exceed bdchelor graduates. They also reported 
plaaement In discipline-related positions at ^ve 
90 percent. 

* ^ • * ' 

Four Institutions reported plans to^offer a 
Hasters Degree In Engineering technology without 
specifying a time schedule. Reasons for consider- 
ing the programs of service varied, apparently 
reflecting locaVreglonal differences. 
> 

•The well-known -disinclinaWon of Industry to 
honor educator definitions of technician, tech- 
nologist and engineer was displayed. An average 
of 50 percent of the bachelor graduate^s (technolo- 
'giJts) were found to^ have ja* titles including, the 
* nourt "engineer." This negative correlation 
between the employer and the educator appears to 
be a clear trend. %' ^ 

. • Adminlstrattve features and Programs 

returns were studied to difermine if 

there was an administrative differentiation pos^M 
•sible to sfiow any significant result in program 
characte/istlcs. It appeared tfiat administrative " 
structure differences produce no detectable trend/ 
in programs of the Western regiop. )iine program^ / 
were in (cj a school of engineering or (b) a y 
school of engineering and technology. In these 
two ^structures little r%aJ .difference seems ti 
exist so we have i:ombined them. There were tl 
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programs as (a) separate school of technology or 
(e) an Institution of technology only. While 
there are some apparent administrative differ- . 
ences, these did not appear^to affect placement, 
graduate salaries, or future program expectatio'ns 
in a significant way (non-computer analysis). 

Table 1. Administrative Structure 

"How are your major technology prbgrams structured^ 
administratively?" 

, ^ _ _ , , # 

Responses 

a. Part of a Separate School of 

' Technology . 7 

b. Part of a School of Engineering 

and Technology ' ' '5 

" c. Part of a SchqoWf^gineering. ... 4 

d. Part of a School of Science or 

Applied Science o . ' 

e. Other Technology Institution " 3 ^ 

> ^ Total Return T9 

(a and e = 10 * b,and c = 9.) » 

There were four queries' related to the inter- 
face between Engineei:j.i»9^nd Engineering Tech- 
nology.* The fi^rst revealed that 6 technology 
programs shared faculty with the engineering pro- 
grams while 13 did tiot share. Facilities sharing 
\*as in effect between 10 eng-fn^erir^g technology 
programs and dnginetrtng programs.-^ Wheh askeid if 
it is desirablje to , share. faculty, 11 responded 
aff1rmatively,Srh11e 14 felt the sharingjDf facili- 
ties was desirable. t 
♦ * 

The 2 + 2 Engineering Technology 'program with 
an Associate Degree- a warjjed in the overall* 
bachelor's schedule wa( found in -10 Institutions. 
Two had a variation of the 2 + 2 program. Seven 
offered a 4-year program that (jid not inJlude an 
Associate Degree as ar^ integral part. Analysis 
of the program characteristics failed to show any 
correlation between program nature as 2 + 2 or 
sfraight foir and difference in graduate 
sa Tories, placefpent ^ other factors. . % 

On the subject of accreditatfon, ECPD 
approval of Engineering Technology was shown to be 
valued. Sevqnt^en of th4 responding Institutions 
had ^uch accreUitatipn. 'The other two responded 
that they desired ECPD accreditation. 

h • 
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EnrollBie'n|: i»as reporte(H)y 17 of the 19 
Institutional prograiB. Students enrolled In 
1976-77 tdutled 8045 and graduates totalled 1475. 
Table 2 records the enroTlnent and* graduate 
figures for 17 programs. In this usage a program 
' Is the total offering of an Instltutlpn.-^ The 
discipline Instructldn'ls shown In total for all 
reportlnbk < 

Table 2. Graduates and Enrollment 1976*77 



Technology 



Graduates Enrollment 



Electronics . * . . . 669 . . 

Electrical, i" '. . ^ 28 . . 

' CoiHputer/ System . . . . . , 16 . 

CIviJ .(and Survey) 82 . 

Civil Structoral-. 3 . . 

Construction \ . . ? .70, . . 

Mechanical. , : 154' . . 

Manufacturing . .'f 93 . . 

Mechanical Power ; 23 . . 

* ' MechanlcaLDesign T5 . - 

Air Conditioning 25 . . 

Metallurgical .. . . . l ' ' 1. . . 

Industrial. 2 . . 

Welding ... 14 . . 

f Oesi^ (and Graphics) . . 22 . . 

I Aeronautical . . . 14 . . 

^ Fire Protection 1 SaTety . T "TSr*" . " 

General . . . x - . 151 . . 

Petroleum 10 . . ' 

♦Miscellaneous", . , * 65 . . 

. T775 
. *B1o Medical, Solar, Radiation-Ruclear 
and EnvlronmentaT * / 

Table 3 Indicates the range of courses 
Including required laboratories. The span ranges 
from below 20% to the 81 to 100% grouping. , 

Table 3. Required Lat^oratorles In Courses 

"Approximately m)^t percer\tage of your engineering 
technology coufees Include required laboratories?" 



3403 
231 
116 
586 

28'^ 
187 ' 
579 
508 ' 
147 
118* 

70 

20 
' 14 

337. 
90 
"174 

834 
^34 

412 
8045 



,a. 
b. 
c. 
d. 
e. 



Range 
0 to 20% 
21 to 40% 
41 to 6D%_ 
61 to 80% 
81 to 100% 
Total 




Co.op programs ^were covered: Fourteen Institu- 
tions' have coop/ Thirteen give academic credit to 
students pn coop. None of the Institutions made* 
coo(J mandatory for their students. The percentaga* 
of program students* enrolled In coop ranged from 
1 to 95%. 'T>e average percentage enrolled was. 
. 4 with 3 percent the m?d1an. 

Fe*( Issues ^have raised more discussion than 
that of' the place calculus should occi^y in 
engineering technology. All n1neteen-ins^t1tut1ons 
stated the usenn their programs as shown in 
Table 4. 

- J . 



".Table 4. Use of Calculus in Engineering Technology 

\ Number ^ 

a. Not required and not utilized 5 

b. Required but seldom utilized ...... 8 

c. Not re(|u1red but needed 0 

d. Required and frequently 'utilized .... 11 

Total T?\ 

* A question, was directed to offeriflg> " * 
technical ly.-orieifted Masters Degree. 'It yias 
phrased "do you have, or plan to have." Four 
institutions -affirmed plans to do so in the 
future. The need it- will be desigr^ed ^iJ"~till was 
listed as follows: ^ 

,1. Upgrade technol^ists\in Industry. 

2. Add additional interdisciplinary expertise 
plus additional work in thejnajor field. 

3. Compffiir ^aided manufacturing. 

4. Upgrade comnunltjr college teachers, 

. On the 'subject of Industrial advisory com- 
mittee use, 14 indicated use and 5fstated they 
ha^ no such cowmittee. The rating supplied by the 
14 usejs appears in Table 5. ^ ' , 

Table 5,' Effectiveness Rating 
0 of Advisory Committees 

"it Yes, rate their effectiveness in each of the 
following arei^s by circling a descriptor." 

Very ( ' ^ . . 
Effec- Effec- ^effec- Not 

tive tive . tiye Involved * 

a. Curricul^im ^ 

planning. . . 0"..#.ll. . . . 0 . . 1 

b. Providing 

loans or ^ . 

scholarships. 1 ... 5. ... 3 ... . 3 

c. Providing Coop ' 

stations. . . 6 ... 4. ... 4 . ..." 2 

d. Placement of 

graduates . . 5 . . 7. »' . . 0 . . . Ov 

e. Recruiting 

students. . . 0 ... 4. ... 3 ... . 5 

f. Providing 

equipment . . 2 . . . 4, . . , 4 , . . 2 

g. Providing ^ ^ 
field trips ^fj^ 
or training * ■ 

materials . . 6 . . . 4.' . . 2 . . . 0 

h. Provtdfnfl ' ' 'J" 
employment for 

faculty . 1 . 0 ... 7. ... 4 ... . 1 
Funding 

The question of financial support brought 
responses that were unrelated to either the type^ 
of institution as to public or private or the 
kind of structure in administratjon. Twelve 
replied that a recurring line in the 'annual bud- 
get provided for^capital equipment^^^et the "one- 
shot nqn-recurring" money .was reported to averag^ 
64% of 'capital equipment purchases but the median 
percentage was 90. One explanation for this is 
tight budgeting of equipment funds^with' equipment 
purchases being made from unexpended account 
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balances late In the budget period. That is to 
say that budget balancing 1s one feature of . prac- 
tice in mnageivnt of equipment outlays. Only 5 
responded that the capital equipment was annually 
(ffepreciated with replacement monies provided. It 
1s regrettable that this realistic Management 
tool is so -little used but gratifying that as many 
as 5 have achiev^ this goal. 

All 19 programs reported that they have funds 
for student assistants tfs paper- graders, ti^tors, 
lab attendants, etc.. The adequacy of ,such»funding 
was not cprovided. Also, all 19 have ei budget 
allocatioa for faculty travel. Both of these areas 

are difficult to assess. What is one man's 

adequacy is either too low or too hi^ to some 
others. 

The controversial paint of funding equity 
' between Engi7>eering Technology and Engineering 
counterparts -was Included in the questionnaire'.* 
Only. 15 Of the 19 respondents commented. Twelve 
felt tbey received equitable funding in engineer- 
ing teamoloqy.' Th^ere were three who said "No." 
We can presume that some of the' educators not 
responding felt a laclj of comparable, information. » 

Enqin^ring Technol&gy Faculty Characteristics 

The first area of investigation was that of 
opinion of minimum educational background for ET 
faculty. Table 6 records the Results! 

Table 6. Minimum Educational 
^ Background for ET Faculty 



4f 



Degree 



M.S.? 
B.S.. 
A.A.'S. 



TotaJ 



Numbed 
. 5~ 
. 12 

. 1 
T9 



,The questionnaire asked "Do you feel that it 
will continue to be desirable in the fut^ire to 
have engineers as technology teachers?". Eighteen ' 
answered in the afffVmative. The same number 
would have no hesitation jn hjring a qualified 
technology graduate as a faculty member; 

Less positive were the responses on profes- 
sional, licensure with 11 agreeing licensure was 
important for a technology teacher. Fifteen were 
positive that licensure.jshould not be a require- 
ment.. All 19 returns' gaVe„ answers on these 
issues. ' V ? 

Professional development for facuHy is being 
required by U of the 19, irespondents. The use of^ 
achievementy jn professional development is more 
varied as appears in' Table' 6 and Table 7. 

• !fable 6. Profess'ibnal -Development is Required ^ 
for the .Following (in 17 Institutions) 

, Use Number ^ 

.Promotion* .... ' Tl 

Tenure 9 , * 

Pay Raises 15 



Table 7, Required Professional Development 

^ Number 
v_ Form Using 

Academic Training ^ T3~ 

• Degree Oriented. . . TV 
Non-Degree Oriented. 5 

'Industrial Work Experience, 16 

Suimierr. 14 

During School Year . 6 

Publi^hfng Articles or TextbooJcs 6 

Consulting lo 

Participating in Conferences or Workshops . 10 . 
Other (Depends oa Individuals). ........ 1 • 

Twelve programs provide paid sabbatical 
leaves for professional development. There are 10 
allowing unpaid leaves of absence for the purpose. 
Only three use faculty swaps. The various pro- 
visions for professional development illustrate 
the concern for faculty improvement as a general ' 
attitude. 

"All thirfgs considered (e.g. backgrounds, 
teaching loads, salaries, and promotions) do you 
feel that your technology faculty menters are 
tr,^«ted as fairly as ^ng1neering faculty members?" 
was asked Fourteen responded "Yes'i and 3 said 
"No." 

Teaching loads were a subject of concern that 
.brought 19 responses. , University programs seemed 
somewhat inclined to provide lighter loads. 
Table 8 displays the findings on loads. 

Tabled. Typical Teaching -Load - ^ 

(Each institution to use it* own scale factor, 
lecture to lab) 



Loads 



"Number 



12. contact hours or less . 

13-16 contact hours 9, 

17 or more contact hours .... 6 



The interpretation of lab hours ratio to 
Jecture hours was next requested. ^The range of 
answers shows the lack of unlformi ty ia^Table 9. 



Table 9. 



Lab Hours in Teaching 



Loids 



"In establishing teaching loads how do y^u weight 
labs?-f 



Weight ^ Responses 

Same a s^? lectures. , 2 

One and 6ne-half Ifdurs equivalent 
to ohe lectur,p \)our 6 
Two lab fJours equivalent to one 
lecture hour 



d. Less than one 'lab hour equivalent 
to one lecture hour . -j* 

Other--thr8e lab, hours to one lecture 
FJour. . 



10 
0 

f 

Total T9 

Tenure appeared to be provided in 17 of ihe 
19 respondent programs. The average perceptage 
.of temporary a> opposed to tenure track w^ 19 
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with the median 15 percent. Three programs 
reported no "temporary" faculty. When the focus, 
was shifted to "desirable percentage of temporary" 
the average preferred was 15 and the median 10 per- 
cent^. 

The respondents were next directed to the area 
of faculty recruitment. Six found it difficult to 
recruit temporary faculty while 13 did not. As to 
the recruitment of permanent faculty 5 felt it 
difficult and 14 did not.^ The problems'encOiJntered 
"ar6 set forth in Table 10*below. ^ 

Table 10. Hiring Problem Rankings 

"Rank the following hiring problems as you have 
experienced them in hfring new faculty ^" 

Major Some No 
Problem Problem Problem 

1. Candidates salary 

requirements ^ . 7 . . . .9 3 

2, Finding candidates 

with correct ^ 
academic background. .'. 4 ... .8 ... .7 

3. Finding candidates 
with correct indus- 
trial experience .... 6 ... .9 ... ,4 

4, Finding'candldates 
with a technology 

orientation 6 ... .9 ... .4 

5« Candidate does not 
like geographic 

location 0 ... .0 ... 19 

Student Characteristics 

Qualifying scores were requested and pro- 
duced 'Inconclusive results since no pattern 
emerged. The second inquiry on student admissions 
was two pronged. The f^rst resulted in the esti- 
mate that an average of 56 pe'rCent met engineering 
college entrance requirements, with the median at 
40 percent. The second showed an average of 16 
percent, a median*of 10 percent, of technology 
students as transfers from an engineering program. 
Foiirteeo percent of headcount students are listed 
as part-time. 

Average age of students in engineering tech- 
nology was 23 years. Program enrollment ^of woi 
averaged 4 percent. Minorities enrolled avera 
' 12 percent. 

Recruiting, Retentipn, Placement and Follow-Up 

Of all students enrolled, 69 percent wer^ 
from the. state of location with il percent out-of- 
state ai)d international coiTt)1nedT ^ m 



^The overall four-year retention rate in ET* 
programs was estimaj^ed with the average 66 and the 
median 70 percent. This lead to. the "discipline- 
related placements." Average percentage of 91 
with the Mdian at 95 percent shows the high 
placement in discipl ine-related employment. 
Generally, we can say that placement is an 
Indicator of the ET program effectiveness. Not 
that improvement isn't needed, but such placement 
records are consistent with basic goals held for 
engineering technology. . The number and percentage 
of placement is fine and these are reinfor^ced by 
the salary levels reported. Table 11 records 
ayerafe placement salaries of $12,742 per annum. 
Starting salaries for new graduates range from 
$8000 to $19,000.* 

Table 11. ET Graduaduate Starting Salaries 



Average Starting Salary 
. $10,000 

11,000 

11,400 

12,000 

12,200 

12,900 

13,000 

13,200 

13,800 

14,000 

14,400 

14,700 

15.50a 
average 12,742 
median 12,900 



Number Reported 



or 



Total T9 




The survey form asked "About what percentage 
of your ET graduates have 'engineer' in their 
first job title?". Comments range from "too 
many" and 2 percent to 95 percent. The average 
wa^ 60 percent and the median '55 percent^. This ^ 
highlights an issue of controvers-ial nature. 
Educators have supplied program objectives and 
differentiated titles for graduates and advised 
recruiters. Business and industry have generally 
paid little atfentio/i. Various internal considera- 
tions dictate the employer policy on payroll • 
titles. The trend in consulting firms has been 
otherwise due to prorfessional staff considerations. 

The optimism exhiSited by ET educators when 
addressing future enrollment trends -can be based 
on the graduate placement situation. Experience 
shows that good placement leads to increased 
enrollment. In'Table 12 the supply and demand 
picture is showa. * There is a close correlation 
between future enrollment prediction and this 
picture: 



\ The "future trend expected" in enrollment 
showed the optimism of engineering techrr&logy 
educators.' Five anticipated a ''^reat irKrease" 
in the next decade. Twelve e^^cted "some 
Increase" a to.tal'of 17 looking for enrollment^ ^ ^ 
increase of some dimension.. One each marked "no* 
change" and "some'^decrease. " There were no takers 
in the "great decrease''*category . 
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Table 12. Placement Situation 

"Check the descriptor that best describes your 
placement situation.** - 

a. " Supply- of grads much less than demand . . .10 

b. Supply of grads a little less than demand . 6 

c. Supply and demand are about equal 2 

d. Supply of grads slightly exceeds demand . 1 

e. Supply of grads greatly exceeds demand. . . 0 

To'tal T9 

« 

^ In the placement effort, 18 programs state 
the^have a formalized placement process and 17 
rsport a formiWzed follow-up procedure* * There 
fre program improvement benefits from a full 
3l low-up program and 17 of 19 utilizing this 
diylce Is evidence of a 'good trend. 

Alumni participation Is a coninon need In 
colt^e and university management, and shows up as 
a specific ET- need as only 7 programs report 
active Involvement by alumni. Activity seems 
fciasic to securing alumni donations as, also, 
seven' receive such favor. 

Surtinary 

Engineering technology educators view their 
placement of graduates and probable enrollment 
expansion as evidences of success. The favorable' 
situation in these two program areas are grounds^ 
for optimism. There are differences in administra- 
tion and other organizational program aspects, 
but^none of these seem to influ^oc£^he success 
indicators.' Various k1ndv^fi*<nItitutions and 
various program approaches seem to have little 
effect. The common ingredient— program qua 1 ity— 
can only be judged in* the area of Instruction con- 
forming to the technologist position needs of 
each program's placement area. Here, again, 
placement is the gauge to this aspect of ERFECTIVE 
MANAGEMENT OF VUMAN RESOURCES. 



A P P 
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Bachelor of Engineering Technology Programs 
by State arid School, 1975-76; Western Region 

(All institutions were sent-questionnaire; 
asterisk denotes r^ly.) 



, State 
Arizona 

Cal ifornia 



Institution 

Arizona State Univ. 
♦Devry Institute 
♦Northern Arizona 
University 



City 

Tempe 
Phoenix 

Flagstaff 



California Maritime 

A^cademy Valle^b 
♦California State 

Poly Pomona 
♦California Poly 

State University San Luis Obispo 

*Cbgswe>l Poly College San Francisco 

♦Northrup University Inglewood 



Colorado 



Montana 



♦Colorado Tech. Coll . 
♦Metropolitan State 

College 
♦University of 

Southern Colorado 



Manttou Springs 

Denver 

fueblo 



♦Montana State Univ. Bozeipan 



New Mexico ♦New Mexico State 
University 

Oklahoma ♦Oklahoma State 
University 

Oregon ♦Oregon Institute 
of Technology 
♦Oregon State Univ. 

Texas ^ ♦DevrXjnstltute 
Lama/university 

♦Le Tourneau College 
Texas Tech. Univ. 
♦University of 
Houston 

Utah ♦Brigham Young Univ. 

\ ♦Weber State College 



Las Cruces 



Stillwater 



Klamath Falls 
Corvallis 

Dallas^- 

Lamar University 

Station 
Longview 
Lubbock NT 

Houston 

Provo 
Ogden 



Founder %n6 President of Oregon Institute of 
Technology 19^7-1976 and is nov/ President 
Emeritus. The institution was named Oregon 
Technical Institute until 19?3. After four 
years In private industry joined Oregon State 
Department of Education in 1936. Served as 
Assistant State Supervisor and State Supervisor 
of Trade and industrial Education to 19^7- Very, 
active in ECPD .Engineering Technology accred i ta- 
tion and coownittees, ending with Chairman Region 
•VII Engineering Techr^ology in October, 1377- i 
Was active in regional accreditation with the 
Higher Commission of the Northwest Association 
of Secqpidary and Higher Schools. Served in ASEE 
as Vice President and Chairman, Technical Col^ge 
Council and on many committers. .J ^ 
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Diego 



DEVELOPMENTS AND TRENDS 

IN FOUR-YEAR 
ENGINEERING TECHNOLOGY PROGRAMS 

IN THE EASTERN STATES 

William F. King 

Dran of Engineoring Tochnoiogy " 
Lincoln Collogo, NortlMttorn University 
Boston, Mattachussscs 



Introduction ^ 

The data suanarlzed herein Is drawn from 
the replies of 13 Eastern Institutions having 
a coiid>lned enrollnent of 3173 students In eight 
technology curricula. These breakdown as fol- 
lows: Electrical 1369, Mechanical 839, Civil 
459, Construction 200, Environmental 147, Manu- 
facturing 55, Biomedical 34, Industrial 50. 
Questlonalres were nailed to 24 Institutions. 

Although some of the Individual responses 
to specific ques talons In our survey may be 
surprising, on the whole, the status of the 
Engineering Technology programs Is typical of 
all undergraduate career oriented programs. 

There seems to be little doubt that the 
technology graduates are gaining acceptance 
in Industry. The availability^ of technology 
programs provide a viable alternative for 
students who are tecHUlcally oriented but who 
are not willing or unable to undertake the 
previously existing curricula In mathematics 
and physics or engliieerlng. In most Institu- 
tions, the freshman year of the technology 
program can serve as an exce^lMlt preparation' 
for entering conventional science or engineer- 
ing programs with the credits earned for fresh- 
Han English or Liberal arts courses directly 
transferrable. 



Administrative Features 

About half of the programs are adminis- 
tered as separate Schools of Technology with 
the othet half as part of Schools of Engineering. 
As tfilght be expected, the Technology programs 
which ar^ administered as a. part of a Schpol 
of Englneaslng share their faculty with .the 
.Engineering programs. The same proportion 
share laboratory equipment and facilities. 
Similarly, those respondents who currently 
share faculty and facilities believe It is 
desirable while the others do noc. 

Atrout half -of the program^ are on the 
"two plus two" format and half are currently 
4 year «p^iPsramt. The majority of the programs 
are ECPD accredited, and those which are not 
feel that accreditation would be desirable. 



None of the schools responding have, or plan 
to have programs leading to <a technically 
oriented master's degree. 

Three jcurrj.cula details were solicited. 
These related to the percentage of courses 
which Include required laboratories; the ex- 
tent to which calculus Is utilised; and 
whether the programs Include cooperative , 
work. 

\ On the average, about half of the en- 
glfieerlng technology courses given by the 
schools responding. Included required lab- 
oratories. One school reported under 20Z 
and one over BOX, One fourth of the tecfi- 
nology curricula utilize co-operative %rork. 
Alrl of the Institutions having coop give 
academic credit for the work experience; 
however, co-operative Vork Is mandatory In 
only 2 of the 13 schools reporting. 

Calculus Is required In all of the 
programs and all but one response indicated 
that the calculus was utilized frequently 
In their course work. 

* 

The final question relating to adminis- 
trative features and programs concerned the 
use of Industrial advisory cosmtlttees. Eighty 
per cent of the schools have such committees 
and find them to be most u^seful In curt Icul^um 
planning, graduate placement and providing 
field trips or training materials. The 
Industrial advisory committees were leas^H \ 
effective In providing financial assistant. ^ 



The responses to the four questions 
regarding funding indicate that the engineer- 
ing technology programs bre treated similarly 
both as compared to each other and to other* 
programs in the same institution. 



Twenty per cent of the programs have no 
recurring budget line item for capital equip- 
ment or faculty travel. Only one reply con- 
sidered laboratory capital equipment adequately 
funded and only one other reply felt that the 
technology program was not funded on a basis 
comparable to the engineering counterpart, 
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Engine ering Technology Faculty Characterlstlca 

In regard to faculty characteristics, 
nearly all of the respondents sgreed that 
technology faculty should have a Master of 
Science degree conbined with several years 
of industrial experience. Two thirds of the 
responses indicated that professional licen- 
sure was important but should not be required. 
Two of the responses indicated reservations' 
regarding utilizing technology graduates in 
faculty assignments and two did not think that 
continuing professional development was impor- 
tant. Most of the others would require con- 
tinuing professional development for promotion, 
tenure and pay increases. V 

The types of continuing professional 
development most preferred were conferences 
and , works hops, industrial work experience, 
consulting and academic training (in that 
order) , Most institutions encourage pro- 
fessional development by means of paid sab-' 
batical leaves. Unpaid leaves of absences 
and faculty swaps Were also vehicles for 
develdpmegt. Only one respondent felt that 
technology fat!tilty were not treated as fairly 
as engineering faculty members in general. 

Typical teaching loads were reported to 
be 12 hours or less, with four schools report- 
ing 13 to 16 hours. Laboratory assignment's 
were weighted among the several institutions 
such that the average ratio was 11/2 hours 
lab is considered equal to 1 hour of lecture. 

About half of the administrators reported 
difficulty in hiring temporary faculty, this 
is, faculty who would not ultimately bfe cqn- 
si4|red for tenure. Only one third reported 
difliculty in recruiting permanent "faculty . 

The major problem areas 'in hiring new 
facul^ center around salary requirements 
and/Tlnding candidates with a technology 
orientation. There are some problems in* 
finding candidates with correct »indus trial 
experience but practically no problem in 
connection with geographic %cation. 



Student Characteristics 



According to the results ,of the survey, 
the average qualifying SAT math score is 500 
and the average qualifying SAT verbal score 
is 450, with a low of 400 in both cases and 
highs of 515 in math and 480 verttal. Using 
data from -Institutions which sullied both 
enrollment data and SAT scores, the weigh t^ed 
average student scores were 526 math and 466 
verb^. 

Correlating these data was the- informa- 
tion, concerning the percentage of students 
who *fOuld meet criteria for entrance into- 
engineering B,?. programs. -5h<«^ of the 
eight schools who responded to this* question * 



indicated that over 80X of their engineering 
technology freshman^uld have entered B,S. 
programs had they chosen to do so. ^ 

The volume of transfer students averages 
about 14Z of the student body except for 
schools which operate an upper division only- 
About 20Z pf technology students are ^arb 
time with a low of zero in three schools and 
a high of 66Z tn one school. The ^etage age 
of technology students is nominal for four- 
year program^ given a high school graduation 
age of 18; although one school reported an * 
average age of 28. This incidentall^y, was 
not the school which reported the highest 
percentage of part-time student^. Females 
and minorities constitutes appifoximately 10% 
of the engineering technology student bo'dy, 

\ ■ 

Recruiting, Retention, Placjement and Follow-up 

^ A hish percentage (82Z) of the technology 
y students reside in the states in which they 
are studying, although no data was avai^ble 
regarding the breakdown between dormitory and 
conmuiting students, * Most respondents expect 
a modest increase in enrollments over the 
next ten years. Four years retention rates 
averaged 69% and 84% of the graduates are 
ab^ to find program related positions. The 
average salary of four-year graduates is 
estimated to be $14,000 per year with a 
high of $18,000 and a low of $11,000, Sixty- 
one percent of the Engineering technology^^,^ 
graduatep-4!ave "eftgineer" in their first job 
title. ' 

Almost all of the reporting institutions 
have formalized placement processes and two 
thirds hav^ a formal follow-up process. The 
majority of responses indicate that the supply 
of graduates is about equal or slightly less 
than the demand. No one felt that the supply 
greatly' exceeded thejiemand. About half of 
technology program alumni participate in on- 
going departmental activities and more than 
Aalf contribup!^ to alumni fund raising. 

Summary 

lardle* of Uf^ t)iey were originally 
conceilfred, EnTUpeering Technology furricula 
-appear to be^eting a need both at the input 
ar^d output sides of ^e proce^. In addition, 
they provide anothey vehicle for transmitting 
the fundamental ber^fits of an undergrad,uate 
^c*4^ge 6MJerienc/''AlI jToo fre.quently, stu- 
dents and\facurt^too, £>\fferlook the general 
growth and development aspects of earning 
the first degree. We become so concerned 
about the intim^^te details of programs that 
.we forge ^ ^he Kroader long range goals in- 
trinsip to* the process. 

The successful student must learn how to 
learn in order tm:ope with the side diversity 



166 



1$78 COLLEGE INDUSTRY EDUCATION CONFERENCE 



of teaching styles^ He mist develop the * 
self-dlsclpllne required to ftmQtlon In e 
relatively unsupervised setting. And, -of 
course, we hope he acquires some skills that 
relate to his field of specialization. 
* f . 

Speaking from personal* experience, the 
greatest confuslpn exists not between engl- y ' 
neerlng and engineering technology but b^ween^ 
engineering and Industrial technology/ The 
historical basis for the Industrial technology 
degree varies » but there are very few Indus- 
trial technology prpgrams whl(% even come 
close tcik the typical engineering technologies 
In terms of analytical level and technical 
contentT ^Aljo, It Is more difficult to con- ■ 
trast englnee'^lng and engineering technology 
programs where the engineering students have 
been expbsed to co-operative work experience, 
particularly If an attempt' Is being made to 
highlight' the applied science emphasis of the 
technology curriculum. 




Judging f rom^dlscusslons with on-campus 
recruiters. It Is clear ^hat the awa^'eness o^f 
Industry regarding technology graduates Is 
Increasing. However, It Is equally clear that 
It will be some time before typical job speci- 
fications will Include the technology graduate 
In his proper place^. 




WILLIAM F. KING, Director of Lincoln College 
and Associate Dean of Englneei^ng Is' respon- 
sible for both day and evening programs of- 
fered by Lincoln College. He recei^ved his 
B.S. and M.S. degrees In Electrical Engineer- 
ing from Northeastern University an<J has been 
a sfeaber of the faculty since 1961. He Is a 
registered professional engineer and has had 
industrial en^perlerice with RCA; AVCO, and 
Minneapolis Honeywell. His service at North- 
eastern Includes teachlni|fl|^d administrative 
anpolntments In the DeparaCent of Electrical 
Engineering and he was an Associate Dean of 
Faculty prior to his present appointment. 
Dean IClng is the father of six children and 
enjoys photography, music, and amateur radio 
as hobbies. . 
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DEVELcTpMEiyTS AND TRE^yOS 

IN FOUR-YEAR 
EiyGiniEERING TECHNOLOGY PROGRAMS 
IN THE SOUTHEASTERN STATES 



Walter 0. Carlson 
Executive Director/Dean 
Southern Ttehnical Institute 
Marietta, Georgia 



Introduction 



Twenty- three colleges 
southern states identified 
'engmeervng technology pro 
inst itut ions* were located 
Florida,. Georgia, Kentucky 
lina. South Carolina, Tenn 
Virginia, Appendix A. Equ 
enrollments ranged from 45 
and average of 240 and 314 



and universities in ten 
as offering fo^ir-year 
grams were surveyed. The 
in the states of Alabama, 
, Louisiana, North Caro- 
essee, Virginia and West 
ivalent full-time (EFT) 
to 1687 with, a median 
respect iyely . 



Eight een' institutions , 78%, responded to a 
detailed ten-page questionnaire. The responses 
represented the status of the programs as of August 
1977.. The high percentage of return for a lengthy 
questionnaire, and several letters which accompan- 
ied the returns, are interpreted as demonstrating 
the great interest on the part of engineering 
technology educators in various key questions 
related to their programs. 

In the presentation of the results of the 
questionnaire which follows, tIo attempt was , 
made to 'statist ical ly analyze the data in detail 
by considering such factors as administrative 
structure, total and major enrollments, major 
f'ields, and wh'ether the financial support was 
private or public. A cursory examination of the 
data collected did not reveal any significant ^ 
trends ► 

Administrative Features and .Programs 

There are in the squthem region a variety of 
administrative structures as shown in Table 1. 
There is no consistency in designating the units 
within an institution offering the four-year 
engineering technology programs. In compiling 
these data, "college" and "division" are used 
synonymously with the designation "school." At ten 
institutions which offer both engineering and 
engineering technology on the same campus, the 
engineering technology programs are either in the 
School of Engineering (cj or the School of Engin- 
eeripg and Technology' (b) . Five others are a part 
of a separate School of Technology (a) and one is 
a separate institution (e) . 



^ble 1. Administrative Structure 

Responses 

a. Part of a Separate School of . • 
Technology . . . i ^ . . 5 

b. Part of School of Engineering and 
Technology 2 

c. Part of a^School of Engineering, .... 8 

d. Part of a School of Science or 

Applied Science 2 

e. Separate Institution " } 

There were four questions related to the 
sharing of faculty and facilities (labo.ratories, 
equipment, etc.) between engineering and engineer- 
ing technology programs. Of ten institutions which 
offer both. programs , eight share {acAlty and all 
ten share facilities. One engineering technology 
program is planning tb share to a limited extent 
faculty and facilities with engineering programs 
on other campuses. Tie one primarily engineering 
technology institution shares faculty and facili- 
ties in one program with its 'related engineering 
institution, , Nine rtspor]^es indicated that it is 
desirable to share faculty and elei^en felt that ;t 
was desirable to share facilities. ' 

The nature of fUe technology programs vary 
among the eighteen institutions. Eijght institu- 
tions offer only a four-year program which does 
not include an associate degree as an integral 
part. Seven institutions which teach all ^'our 
years, offer 2 + 2 programs antj threft others 
offe^r only the last two years. 

5 CPU accreditation of engineering technology 
ams was apparently of importance to most 
institutions with ten 'Institutions responding that 
their major programs w^ere ECPD accredited and' six 
others reported a 3¥sire to have their program^ 
accreditjed. Two respondents indicated that they 
were not interested in ECPD accreditation. 

All institutions responding provided data on 
EFT enrollments antj baccalaureate degrees con- 
ferred for 1976-77. As shown in Table 2, the 
total enrollment was 5,863 and 1,120 degrees were 
cbnferred. Enrollments and degrees in industrial 
technology reported are not included. Electrical 
and electron»ics engineering technology programs 
have by far the highest enrollments. There were 
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no indications, however, that for these programs or 
any others that the supply of graduates meet the 
needs of industry. In contrast to engineering 
programs, the specialized nature of many engineer- 
ing technology programs has resulted in a wide 
range of programs offered. * 

Table 2. Graduates and EFT Enrollments 1976-77 



Technology 



EIrt 
Enrol Iment 



Aircraft 4^ 

Apparel 29 

Architectural 4-98 

Broadcast 16 

Civil ..'..<...» . . 834 

Computer/Computer Systems . . 154^ 

Cojistruct ion 298 

^ectrical/Electron ICS . . 1867' 

Environmental ^ 110 

Forest Products 13 

Industrial . . .- 347 

Industrial Safety 10 ' 

Land Surveying 25 

Materials Joining ..(.'... 20 

Manufacturing . ^ 87 

Mechanical 839 

Mechanical Drafting ^ Design . 162 

Mining 104 

Operations . , . 94 

Printing ^42 

textile 66 

Programs andj^r Degrees Not 

Designated* . 200 

Totals 5,863 



BS Degrees 
Conferred 

12 
1 

51 

131 
27 
46 
234 
10 
2 
55 
2 

7 
5 
15 
185 
19 

23 
2 
4 

289 



1 ,120 



-*Some programs and/or degrees are not designate/^ 

The percentage of engineering technology cou;"ses 
wh^ch include laboratories span a wide, range of ^ggr- 
cfntages for the responding inst i tut ions ' from less 
than 21% to over 80% as shown in Table 3 The 
responses indicate that Jaboratory experience is 
generally considered to be of importance in 
engineering technology programs. 

TablQ 3. Required Lahoratories in 
Engineering Technol4gy Courses 



Range, Percentage Jf Courses 



Responses 



.4 
b. 
c. 
d. 
e. 



0 to 
21 to 
41 to 
61 to 
81 to 



20 
40 
60 
80 
100 



Total 



1 
4 
4 

6 
_3 
18 



While the percentage of engineering technology 
students participating in coop programs is relative- 
ly^ low, twelve of the respondents offer such pro-* 
grams and eight of the twelve give academic credit. 
Ope 'inst itut lon^ requires all students to coop, 
while for the others participation varies from less 
than \% to a maximum of lO"., Although the 
respondents were not (]ueri(?d on percentages of 
enrolled students employed full-time, several 
j^portcd a r(jldtivel> high percentage. 



Calculujf is required by all but one responding 
institution; however the frequency of utilization 
apparently varies with a majority finding it is 
frequently used. The responses are shown ire- 'Table 
4. 

Table 4. Usefulness of Calculus in ET Programs 
* * " Responses 



a. NOf required and not utilized 

b. Required, but seldom utilized 
o/Not required, but needed 

d.' Required and frequently used 



0 

, • • 5 
1 

12 

Total 18 



Three institutions have or plan to have tech- 
nically oriented master's degree programs in 
technology. TJie other fifteen have made no plans 
at this time. The needs to be fulfilled by exist- 
ing or planned programs are ^ 

1. Provide spec lel i zed, technologists for v^ater- 
treatment, environmental technology, urban systems 
planning and construction management. 

2. Junior and senior college technology teach- 
ing. 

3. Industrial and government positions. 

Industrial advisory- committees are utilized by 
over eighty' percent of the institutions. Only 
three do not utilize committees; however, one is 
planning a committee in th« near future. Table 5 
gives measures of. the effectiveness of the commK- 
tees in nine areas of interest. 



Very 
Effec- 
t ive^ 



Bffec- Ineffec- 
tive tive 



Not 
I^vo 1 ved ^ 



a 


Curriculum 












planning . . 




. 10 . 


. 1 . 




b 


Provid ing 












lo^ns or 












scholarships . 


1 


3 , 


. 6 . . 


. . 3 


c 


Providing Coop 












Stations . 




. . 8 


. 1 . 


. . 2 


d 


Placement of 












graduates . . 


4". 




. 2 . . 


. . 1 


e 


Recrui tying 












students . . 


0 . 


9 • 


. 4 . 


. . 1 


f 


Provid ing 












eqltipment 




5 ' 


. 4 . 




g 


Providing 












field trip*; 












or training 








m 




materials 


5 




. 0 . . 




h 


Prov iding 












employment for 










Faculty , . . 


n 


4 


6 . 


4 
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Funding 

Financial support for all of higher education 
is a najor eoncem today. The questionnaire, did 
not attenpt to make a detailed survey of ^financial 
batters of interest to engineering technology 
administrators, but rather asked general nonquanti- 
tative questions. No attempt was made to corre- 
late resj>onses as to' whether the^ institution is' 
private or public^ nor the administrative structure. 

Only thre^ of the responding* progfams do not 
receiyrT^ecurring annual budget for capital equip- 
ment. In on^y two* cases is capital equipoent 
depreciated with annual replacement monies provided. 
THe average and medial capital equipment purchases 
funded from "one-shot nonrecurring noney'* ^s 
approximately 40). 

The programs of /The eighteen responding, report- 
ed that no funds are.providec^' for student asSist- 
yfiits and one did not have a bi|dget allocation for 
/faculty travel. For~~ftft e«rn programs which are, a 
part of or could make a comparison with engineer- 
ing programs , nine /el tthax their programs were' 
funded equitable with their engineering couterpar.tS',' 
co'nsidej'ing the^ difference' in missions and consid- 
ering the number of studepts invplyed. 

Engineering Technolofey* Faculty Characteristics 

Fifteen respondents! felt that the minimtim 
educational Background for ET faculty should be the 
meters degree; however, tvo would consider the 
bachelors degree plus extensive,^ applicable indus- 
trial experience^. One indicated that approximately 
half the* faculty should p>ssess the doctorate, but 
should be industry oriented. Three respondents 
accept the bachelors degree, ^s a minimum require- 
ment. 

It IS interesting to note that twelve respond- 
ents indicated that it will be desirable in the 
future to continue to haveengirt^rs as^ technology * 
teachers. Three did not agree; one indicated that 
it depends on several, factors including education; 
and one indicated that a BET graduate with an MS 
in engineering nay be acceptable. Seventeen 
respondents would not hesitate in hiring a qualified 
technology graduate ds a faculty member, but one 
indicated that in addition a degree .in engineering 
would be desirable. 

While fourteen of eighteen rjespondents feel that 
professional licensure is important for technology 
teachers, only four feel that licensure should be a 
requirement. Industrial experience is an import- ^ 
ant requirement for technolo^ teachers as shown in 
Table 6, * ^ ' . 



0 • 

Table 6. Industrial Experience Expected 
^r Technology Faculty , 

Years ' Responses 

a. None 0 

b. .One Year * 1 

c. Several Years . 13 

d. Five or More Years ' 4 

^ , Total 18 

Eleven respon*dents indicated .that they^ require 
continuing professional development for technology 
faculty, and seven do not. For those having the 
requirementT, its uses are given in Table 7. 

Table 7, Uses of Continuing Professional 
Development 

s 

Use Responses 

Promotion 12 , 

Tenure 9 

Pay Raises.. 9 

Continuation : .4 

None of the Above 5 

Professional development takes on a number of 
forms .as shown in Table 8. Individual institutions 
utilize a variety of forms for faculty development. 

Table 8. Forms of Require^/ Experience 

Number 

' Form Using 

Acad*mic*Training 10 

Degree Oriented .... 6 

Nonde^ree Oriented . . 8 
Industrial Work • 

Experience . . .' 13 

Sunwers 11 

During Sch^l Year . . 7 
Publishing Article or " 

Textbook * . . . . 6 

Consulting 9 

Participating in 
Conferences and 

Workshops . . ' • • ' 

Public Service / 1 

Fourteen of the eighteen respondents encourage 
faculty updating through one or more of the 
provisions shown in Table ' 

Table 9. Mechanisms for Encouraging 
Faculty Updating 



Mechanisms 

/ 

Baid sabb&tical leaves » 
Unpaid leaves of absence 
Faculty exchanges 
Reduced teaching loads 



Responses 

10, 
8 
4 
1 
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Considering all things (e.^. backgi'ounds, 
teaching loads, salaries ind promotion), thirteen of 
sixteen respondents feel that their' technology 
faculty nembers are treated as fairly as engineer- 
ing faculty members . 

/ 

* Teaching loads with weighting laboratory hours 
m comparison with lecture hours are of continual 
faculty interest. Typical equivalent loads vary 
widely as shown in Table 10. Scale factors for 
the conversion of , laboratory hours to equivalent 
lecture hours wer« left to the discretion of the 
respondents. In Table 11 the wide variation in 
weighting of laboratory teaching are showit for 
seventeen respondents. It is noteworthy that t^o 
of the SIX institutions designating a full-time 
teaching load of 12 or less equivalent hour^ weigh 
laboratory hours the same as lecture hours. r 

Table 10. Typical^ Faculty Teaching Loads 

Equivalent Contact Hours Number 

12 or less 6 

13-16 9 t 

^ 17 or more 3 r\ 

Total 18 * 

Table 11. Weight of Labs in Establishing 
Teaching Loads 



Responses 




Same' as lectures 
One and one-half hours * 

equivalent to one lectijre hour . 5 
Two hours ec^ui valient to qna ^ ' 

lecture hour . . . . j 8 

i 'Total 17 ,j 

' \ 

Hight of seventeen respondents have from ten to 
fift)^ percent of the^'ir faculty on temporary, 
nontenure track? ^levep df fourteen respondents 
'think* that it is desirable to have from five »to 
fifty percent (median 20 percent median) of their 
faculty on a nontenure track. 

Difficulty in recruiting temporary faculty is 
experienced by nine respondents, while seven have 
no problems. In a similar fashion for permanent 
^faculty, ten have difficulties while seven do not. 
Some of the, problems and the degree of these ' 
problems encountered in hiring new facultsy are 
shown m Table 12 pftblems with respect to salary, 
academic background, industrial experience, and 
technology/ori0ntat lon/are encountered by most 
institutions, wh 1 1 e^^lf graphic location in most 
cases IS no tw-ohlem 



Table 12. Problems Experienced in Hiring 
Faculty 



- Problem * 


Major 


Sdhae 


No * 


Cd-ndida t~e ' s s al arv requ i remen t 


7 


*7 


4 


Finding candidates with current 








academic background . . 


. 2 . 


.12 . 


. 4 


Finding candidates with correct 








industrial experience 


6 . 


.11 . 


. 1 


Fi'^ding candidates with a 








technology orientation ^ . . . 


. 5 . 


. 8 . 


. 5 


Candidate (ioes not like 








geographic loca|: ion . T ... 


. 0 . 


2 


, 16 
1 



r 



Student Characteristics 



" ^ ,An attempt was made to obtain quantitative data 
(SAT scores, ACT scores, high school rank and grade 
point index) on beginning technology freshmen, but 
the responses were fragmentaif^ and no useful infor- 
mation was obtained. 

The approximate ^er.centage of technology fresh- 
men who Would meet engineering entrance require- 
ment was estimated by fourteen respondents to vary . 
widely from eight to one hundred percent, with a 
median of fi fty percenU^^ Fourteen .respondents 
reported transfers from enginavring progra«s 
Estimates of* transfers varied from five to twenty- 
five percent, with a median of 6 percent. Tour 
indicated no transfers 
\ 

Most programs h^ave part-time students enrolled 
Js e*;timated in Table 15 

Table 15. Part-'time Enrollment by Headcount 

Percentage Responses 

0 : . / s 

1 . 1 

5 . . 1 . . 5 ^ 

10 .5 

20 . . . . . 1 

30 4 

80 ^ 

Total 18 



It was estimated that the average age of 
Students m programs as reported })y eighteen 
respondents varied- from 19 to 30, with a median of 
23. All but one program reported female enroll- 
ments varying from two to -ten percent, with a 
median of three percent. Four programs have 
minority enrollments of 40, 50, 80, and^95%. Of 
the other' fourteen » one program reported no 
minorities, while for the others the percentage 
ranged from two to ten percent, with a median of 
five percent , 

Recruiting, Retention, Placement and Follow-Up 

In the south m all but one special purpose 
program with only five percent state residents, the 
percentage of state residents varied from 65 to 
981, uith a median- of 90^. All respondents were 
bullish on the prospects of increasing enrollments 
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over «tie nakt decacie. Seven project a great 
mcreaseVsand eleven pix^ject s6me increase. 

There was no significant difference in 
- -retention ra^es b^tfc(,een the three programs offering 
o'nly the last two years; median 75%, and a median 
of 70% fpr fifteen programs offering all four* 
years,* 

A very high percentage of ET graduates, median 
95%, have discipline-r,elated placements at or neaj 
graduation. In one case the percentage was at a 
low of 10^% and in the maximum case, it was 100%. 
^high percentage of ET graduates have "engineer" 
in their first job title. The range is from 10 
to 90% with a median of 70%. 

, The optimistic outlook for future increasing 

engineering technology enrollments is to a great 

^ extent predicated on existing demands by industry 

' for graduates. Six respondents report that the 
supply of graduates is nuch less than demand, ten 
report that the supply is a little less than 

^demand,, and only two report that supply' and demand 
are about equal. In jio case was the supply 
reported to exceed the demand. ^ 

Starting salaries for four-year engineering 
\technology graduates reflect the demami exceeding 
^pply. ' Reported salaries ranged from $8,500 to 
' S25,00(> per annui/' during* 1976- 77, with a median 
average starting salary of $13,200. In Table 14 
minimum, average and maximum starting salaries are 
tabulated. Although overall averages are given 
for each qf the three categories, they are not 
weighted. 

. Table 14. BET Graduate Annual Starting 
Salaries 1976-77 



Minimum 
Salary No 



Average 
Salary No. 



Maximum 
Salary No. 





$ 8,500 


1 


$10,000 


2 


$13,000 


1 




9,400 


1 


11,500 


.2 


13,500 


1 




9,500 


1 


12,000 


2 


14,000 ^ 


1 - 




^9,600 


1 


12,500 




^ 14,700 ' 


1 




10,000 


4 


13,000 ^ 




15,500 


1 




^ 10,800 


^ 1 


'13,100 




15,600 


1 




' 11 ,000 


3 


13,^00 




15^900 


* 1 • 




u,4oa 


1 


13,500 




16,000' 


2 




11,500 


1 


13,700 




17,000 


3 




12,660 




14,000 




17,800 


1 








14,200 














- '14,500 




18,000 > 


1 








15,000 




19,0Q0 ' 


2 


* 






16,000 




25,00& 


1 


Average 


10,865 




13,050 




16,706 




Median ^ 


10,^00 




13,250 




16,000 





All but two responding mst'itutions have a 
formalized placement process.' Ten have ^ formal- 
ized follow-up procedure for their graduates, 
while eight do not,* As many STumni groups partici- 
pate in ongoing departmental activities as those 
who do not. Alumni donate money for. only six 
schoo^ls, while for eleveh they do not. This would 
be ex*pected because engineering technology programs 
ar^ relatively ngw, and it tal^es a long time to 
develop alijmni .interest in^ donating money to' 
schools front which they have graduated. 

Summary ^ 

Engineering"^ technology educators h^ave demonstra- 
ted that they are very mi^ch irvterested in the 
present and future status of their educational 
programs. While, m some respects, distinct 
differences exist m programs, the similarities 
far outweigh the differences. An optimism prevails 
for the future based on the fact the demand for 
graduates exceeds the supply, an^ that "it is 
expected that the demand will continue into the 
^foreseeable future. This also demonstrates that 
the graduates and employers of these graduates are 
well served by existing programs. 

Significant differences do exist m adminis- 
trative structures; however there is no evidence 
that this IS a significant factor in the results - 
achieved. A wide variety of degree programs are ' 
offered, but they best serve the students and 
industry in the community m which tKe institution 
IS located. There is also a wide variation from 
institution to institution in defining equivalent 
•teaching loads and the extent to which calculus 
is used m technical courses. 

Distinct similarities and strengths exist an 
that laboratory experience is an essential 
component of engineering technology programs, 
faculty have had and continue to maintain appro- 
priate industrial experience,, and that needs of 
employers are continually evaluated as inputs 
toward program improvement. 

It IS felt that the results oY this survey of 
four-year^ngineering technology education in the 
south, together with s imi lar surveys from ather 
sections o,f the country, wiTl provide faculty and 
administrators with useful information in future 
program planning. 
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APPENDIX^ A 



, Bachelor of Engineering Technology Prograffls by 
State Institution, SoutTiem Region?, 1976-77, 
(All lisred institutions were sent questionnaires; 
an asterisk denptes no response.) 



State, 
Alabaiia 

Florida 



institution ^ City 

Alabama A § M< ' Normal • 

♦University of Alabama Univ^sity 

-Embry Riddle Daytona Bch. 

♦Florida A § M . .Jallahassee • 
Florida International U. Mafti 

Florida Tech. Inst. Orlando 

(Univ. of Florida ^ Gainesville 

*Univ. of South Florida Hillsborough 



Georgia 

Kentucky , 
Louisiana 



Georgia Southern , 
Savannah State 
Southern Technical 
I Institute 

Western Kentucky 

Louisiana Tech 
Southern A § M 



North 

Carolina University of North 
Carolina at C. 

\ 

South 

Carolina CI ens on 

♦South Carolina State 

Tennessee Memphis State 



Statesboro 
Savannah 

Marietta 

Bowling Green 

Tech Station 
Baton Rouge 

Charlotte 



Clemson 
Orangeburg 



Memphis 

University^of Tennessee Martin 



Virginia Old Dominion Univ. 

♦Virginia Polytechnic 
Institute 

West 

Virginia Blyefield State / 
Fairmont 



Norfolk 



•Blacksburg 



Bluefield 
Fairmont 




WALTFR 0. 



cSl^LSON 



Dr. Carlson received his B.Aero.F. and his MS and 
Ph D in Mechanical Engineering from the Univers'ity ' 
of Minnesota. He is a registered engineer and has 
worked for th£ Radio , Corporation of America, 
General Elect?ic and NfcJionTieil Aircraft Corp. and 
has consulted with' other companies. t)r Carlson is 
a member o^f the Policy Board, Education of the 
American Society of Mechanical Engineers, a mer4)er 
of the Boar.d of Directors of the Engineers* Council 
for Professional Oevlopmenty member^ o^ the 
Range Planning Committee Vi ce chairman of the 
TechnicaJ College Council the American Society 
of r.ngineering Education, ad hoc visitor for ECPD 
and .the Southern Association of Colleges and 
Schools. Dr. Carlson joined the School of Mechan- 
ical fn^ine^ring at Georgia lech as professor m/ 
1962 and became Dean of Southern Technical 
Injititute in 1971, became Executive Director/Doan in 
1976. 
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DEVELOPMENTS AND TRENDS 
^ IN FOUR-YEAR 

" ENGINEERING TECHNOLOGY PROGRAMS 



IN^ tHE MIDWESTERN STATES 



J 

Introduction 

Twenty7five schools fron the midwesterfi re- 
gion of^the were chosen from John Alden's 
1975-76 survey which appeared in the April, 1977, 
issue of "Engineer ing^duc at |.on." This represents,^ # 
(according to Alden*s survey) ali- of the four year 
erfgineering technology programs in the region that 
had any graduates - that year (1975-76)." These 
schools were located in iht states of Illinois, 
Indiana, Kansas, Michigan, . Mi niresot a, Missouri, 
phio and Wisconsin. All offered fopr year bache- 
lor's degree programs in engineering technology 
and each reported .having graduated 4 year students 
during^ the reporting ^ar. Ohio led the list with 
seven schools, follo\^d by Indiana, and Michigan 
with four each. The schools surveyed are listed 
in the appendix. 

A detailed questionnaire containing over 50 
questions was prepared by a panel of technology 
leadens from around the country. Items for inclu- • 
sion were carefully discussed an4 modified so that 
the data gathered would be meajiingful and relevant. 

Twenty-one of the twenty-^ive schools responded 
(84%) indicating that the technology leaders res- 
ponding felt this to be a»worthwhile endeavor. The 
questionnaire was mailed during the busy start up 
weeks of the fall semester which makes the response 
even more gratifying. 

Most of the respondents were Deans jor Directors 
of Technology programs rather than Heads of s(5eclfic 
departments. ^ 

I. Administrative Fea,tures and Programs 

The first part of the questionnaire (about 20 
questions) dealt with administrative features and 
program descriptions. 

Table 1. Administrative Structure 

"Ho^ are your major technology programs structured 
administratively?" 

iir tota l 

33% 

19 

19 
19 

10 



Part of a separate School of 
Technology 

b. Part of a School of" Engineering and 
Technology ^ 

c. Part ofa School of Engineering 

d. Part ojfa School of Science or 
Applied Science 

e. Other (College of Industry, Dept 
Liberal Arts University) 



Btov«n R. Cheshier 
Haad, Electrical Tvchnology 
Purdu* Univtrsity 
W«st Lafayttts. Indiana 

^ ' ■ T ■ 

Thus about half of the programs were either in 
Schools of Technology or Schools of Engineering 
and Technology. 

Only about a fifth were departments within 
Schools of Engineering. (One program within a 
School of Engineering indicated that a change of 
structure was|jbeing considered.) 

Several questions wAre asked concerning inter- 
faci^ig with engineering. Nearly half <10/21 or 
48Z) sa^.d that their technology programs share 
faculty with engineering. Fifty-five percent 
(11/20) felt thaT^uch sharing is desirable. About 
two-thirds (14/21 or 672) indicated that they share 
physical facilities with engineering, while 90% 
(18/20) said that shax'ing facilities is desiraljle. 
Several voluntary comments were made in these areas. 
On the issue of storing faculty,^j^e said "under 
no cond^ticJfi^," wlrile several others said that 
under certain conditions (e.g., the faculty jiember 
being awrfre of the differences in program obj[ec- 
tives) sharing would be desirable. 

Wien asked the^ nature of their technology 
programs, 622 (13/21) replied that their 's is a / 
2+2 program where they teach all four years. / 
Another 24% (V21) are operating four year programs 
that' do not include an associate's degree. Two 
schools (9X) have upper division programs only and 
one school had a 3 + 1 structure. 

About half of the schools surveyed (11/21 or 
52%) said that their major technology programs are 
ECPD accredited. Of those that were rtot 'accredited 
'70% (7A10)' replied that they. xiesire accreditation. 

' It Wds not fully determined why the 3 schools 
do not desirre to seek acct'editation, although one 
school indicated that the criteria are not rele- 
vant to technology programs. 

Enrollment was reported for 19 specific four 
year program categories. Students enrolled in 
1976-77 totalled 5197 while there were 1597 gra- 
duates. 



Table 2. Graduates and Enrollment 1976-77 



in 2 



Program * . Graduates 

Electronic 1075. . 

Mechanical 167 . . 

Electrical ' 150. . 

Civil 34. . 

Manufacturing 34 . . 

Automotive. ^ . . . ff. . 



Enrollment 

. .2454 

. . 810 

. . 789 

. . 173 

. . 128 

. . 97 



174. 
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frogran 

Computer 

Aviation. . . . . 
'Slectro-Mechanlcal . 
Conatructlon. . . . 
Mechanical Design . 
Fire Science. . . . 
General/Undecided . 
Miscellaneous*. - . 



Graduates Enrol Itoent 



15.. . K 

7. 
20. 

7. 
10. 
1. 

^55 (General) 
14. .^. . . 



84 
84 
80 
50 
40 
.25 
316 
67 



^ • 1597 5197 ^ 

♦Industrial, ^Environmental, Food Science, Produc- 
tion Management, Architectural and Biomedical 

One school, with programs In Electrltal, Me- 
chanical, Ai;chltectural, Biomedical and Manufactur- 
ing did not report numbers . . > • 

It ts interesting to* pull oift the thrfee major 
cattffeorles from Table 2:^ Electrical' (including , 
Electronics and>TOlf of the Electro-Mechanical), 
Mechanical (including Manufacturing, Production 
Management;, Mechanical Design and hajlf of the 
Electro-Mechanical), and Civil (including Architec- 
tural and Construction)* . 

Table 3. Collapsed Major Program^ Categories 

Program '• Graduates Enrollment 

Electrical k 1235(77Z of total) 3283(63Z of total)* 

Kindred » ' . . 

Mechanical ^ 222 (14t of total) 1036(2OZ of total) 

Kindred 

Civil & Kin- 43(3Z of total) 238(5Z of total) 

dred 94t of total 88% of toral 

Thus, in the Midwest, nearly two-thirds of the 
enrollment and three fourths of the graduates are 
in Electricity/Electronics^ 

It may be signfficant that 79% of the Elec- 
tronics graduates and 65Z of ^tha Electronics 
enrollment were reiJorted by Bell and" Howell Schools. 

Table 4 deals'with the utilization of labs in 
engineering technology programs. 

Table 4. Required Laboratories in Courses 

"Approximately what percentage o^^^^r engineering 
technology courses Include requixed laboratories?" 



Range • i 

a. 0 to 20% 

b. 21 to 40% 

c. 41 to 60% 

d. 61 to 80%^ 

e. 81 to 100% 



Responses 

2 (9%) 

3 >(14%) 

4 (19%) 
3 /(14%) 
9 (44%) 



21 



Thus nearly half require labs in over 80% of their 
courses. 

Co-op programs were dealt with in a series of 
several 'questions . 

Nearly half of the schools (10/21) or*48f have 
Co-op programs. About the same number-'of schools 
(9/17 or 53%) grant acadamic credit for Co-op. 
When asked what percentage of their students were 
participating in Co^op, the i:ange of respoMes was 
from 0% to 15% with an average overall response of 
7%. None of the schools indicated that their Co-op 
program la mandatory. 



All of the schools are requiring calculus 
although 38% ^Id that it is seldom utilized. The 
remaining 62% (13/21) replied that calculus is* 
not only required biR is frequently utilized. 

Master's Degrees in Englneerlng'Technology 
^ aire recel^^ing a great deal of publicity in the , 
literature. U percent (3/21) of the schools eltheit 
have, or /are plannlng^^a technically oriented 1 
Master's Degree. The three schools were Western ^ 
Michigan University, Bradley University and 
Southern Illinois University (Carbondale) . The 
needs expressed had to do with technical upgrading 
of industrial personne.1 or management piTeparation. 

The remainder of Part One of the c^uestionnaire 
dealt with IndjLstrlal advisory committees. Just 
over half of^the schools (12/21 or 57%)use an 
^advisory coimnlttee. 

Table 5. Effectiveness Rating of Advisory Committeesj^' 

"Rate their effectiveness in each of the following 
areas by circling a descript<^." 

Very ' Not 

Effective Effective Ineffective Involved 



a< Currlculi2m 0 
planning 

b. Providing 1 
loans ox- 
scholarships ^ 

c. Providing 0 
Co-op 
stations 

d. Placement 0 
of grads 

e. Recruiting 1 
students 

f. Providing 0 
equipment 

g. Providing 3 
flel(J^ trips 

or training 
materials 

h. ^vlding ' 0 
ei^loyment 

' for faculty 



5 


3 


5 


4 


6 


2. 


1 ' 


2w 



t 



The only two areas in which advisory committees 
seem to be quite helpful are curriculum planning 
and providing field trips or training materials. 
They seem to be somewhat effective in the areas of ^ 
student placement and faculty empl^yipent. 

Ill Funding ^ 

Six questions dealt with the arek of funding. 
Sixty percent of the schools (12/20) indicated 
that they receive a recurring line, in their annual 
budgets for capital , equipment (capital equipment 
meaning items over $100 in cost and intended most 
often for lab use) . * x » 

Only 15^1 replied that their lab equipment la 
depreciated annually with apdating money beii.g 
provided. This is a^major difference between 
^equipment purchii^es* 'in industry and » in universi- 
ties. Apparently in universities, equipment once 
purcha^sed is int^ded to, last forever. It is 
encouragtng that three schools (the 15%) are irople- 
• menting ^he "livinf, lab" concept. 
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When-asked "What percentage of your Capital 
equlpmeat ptirchaaes (irems over $100) have been 
funded from one-^shot, non-recurring money?",* the 
average percentage reported waa 67%. 

Surprisingly, all schools reported that they 
have funds for student assistants as well as for 

these 



' Of the schQols requiring 'development, 92% 
require it 'for promotion, 62% for tenure and 69% 
for merit pay raises. ^ , 

When asked "Whdt form does the required 
eacperience take?", the responses were varied. 
Table 7 suzmnarizes themu 



It was r|ot determined if 

-irs enough 



faculty travel. 

funds are adequate but there rarely ^„ 

money in any categ^ty of university ^Undfng so 
Che ansver to that may be gues^d.^ ^ 

After considering all of the variables, 69J!! 
(11/16) .said that they feel they are funded as / 
equitably as their counterparts in engineering. 

The information gathered in these funding 
qviestions seemed t^ present a positive picture 
of technology funding, with the only negative 
area being the provision of monies for the replace- 
ment of outdated equipment. 

• 7 

III. Faculty Characteristics 

'^'^^^ respondents were asked "What should be 
tffe minimum educationaL background for ET faculty?" 
Table 6 suimnarizes the results: . 



Table 7. 



Form 



Required Professional Development 

Number Using 



Academic Training 

Degree oriented' 50% (4) 
Non-degree oriented 50% (4) 
Industrial Work Experience . . . . 92% 
Summers 75% (Sy 

During School Yeaf 25% (2) 
Publishing Articles or Textbooks 

Consulting . . . . ' 54t 

Participating in Conferences or 

Workshops. ., 62% 

Other. . : 8% 



62% (8) 



38% 



(12) 



(5r) 
(7) 

(8) 
(1) 



a. 
b. 
c. 

\ 



Table 6. 



Degree 
Ph.D. . 
M.S. . 
B.S. . 
A.A.S. 



Minimum E^cational Background 
for ET Faculty 

Responses 
0% (0) 



80% 
15% 

5?: 



(16) 
(3)* 
(1) 



Ninety percent (19/21) held the viev5 that it 
will continue to be desirable in, the future to 
have engineers as technology teachers, although 
the same 90% said they would have noLjiesitation 
in- hiring a qualified technology graduate as a 
faculty member. (One said, "if he had a good 
degree.") 

^ ' ' Professional licensure has been hotly debated 
around the country and one aspect of the issue 
brought a split response ampng educators. When 
^sked^if they felt that y?censure is important for 
a technology teacher, 485J (10/21) said "yes". 
,T^us just over half felt that it is not important. 
When asked if it should be a requirement for a 
t\chnology^ teacherT^nly 3% (1/21) said that it 
should be. * • / 



Paid sabbatical l«aves^^ere provided as a 
vehicle fcjr updating by 65% oT^the schools WhiJ^e 
unpaid leaves of absence were available in A5% of 
the schools. One school pays only the' difference 
between the academic and_ industria*! salary. 
Ten percent utilize faculty swaps as an updating 
method. (Several others said they were going to 
try swaps.) * ~ ' 

When asl^ed "All things, considered (e.g., 
backgrounds!^ teaching loads, salaries and promotions) 
do you feel that your technology faculty members, are 
treated as fairly as engineering faculty members?", 
71% (12/17) replied "yes." /This closely parallels 
the response given to the question about the 
equities of funding between the two tj^pes of programs. 



Technology .programs are frequently distin- 
jguished from engineering programs in Chat they 
require industrial experience^ (often in lieu of a 
P\D.) of their faculties. None of the respondents 
felt that less than several years of industrial 
experience would be appropriate. Sixty-seven 
pelrcent <14/21) said "several years," while 33^ 
(7/2l) said "five years o\ more" was the correct 
amount of experience.^ 

The area of professional development for 
faculty members, villicite<J some interesting 
responses. Nearly two-thirds (62% of 13/21) « 
replied that they are requiring continuing pro- 
fessional development for their technology 
faculties..^ ' * . 
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Teaching loads are always .a subject of interest 
to faculty members. Teaching loads (wfth labs 
scaled to their appropriate lecture equivalents^ 
varied jquite a left, A full time teaching load was 
12 contact ho^urs or less for 32% (6/19) ofj^the 
respondents. Another 42% (8/19) indicated that ' 
their loads were between 13 and 16 contact hours 
per week. Finally, 26% (5/19) had teaching loads 
of 17 or more contact hours. ^ 

Only 9% (2/21) weighted labs the same as 
lectures in determining teaching loads. Labs 
.were weighted one and t5ne half lab hoars to one 
lecture hour by 24% (5/21), and a full 67% (14/21) 
counted two lab hours as equivalent to one lecture 
hour. 

When asked what percentage of the technology 
faculty were temporary (not tenure track), -the; 
respondents said about 1J8% (range 0-100%, median 
7%) , When asked, what percentage is desirable , they 
replied about the same - 17% (range 0-70%- median 
10%)^. ^ ^ " 

Just over half (58% or 11/19)- replied that 
they find it difficult to recruit temporary faculty, 

A slightly greater number (65% or 13^/20) found 
it hard to recruit permanent faculty members. When 
asked what-the recruitmenc probl^ems were, it appears 
*• . that trte greatest problem (by a small margitf^ was 

^ finding candidates with relevant ifidustrial exper- 

ience. Th^ least significant problem was selling 

; V 
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candidates on the geographic !are'a. 
tabulates the responses: , 



Table 8 



Table 8. Hiri^ng Problem Rankings 



Hajor 
Problem 
38Z 



3. 



^ Candidates salary 

^ reqifirements 
Finding candidates ^ 29X 
with correct academic 
ijackgrounds 
Finding candidates 
with correct indus- 
trial experience 
Finding candidates 
with a technology 
orientation 
Can4idateu|loes not 
like your\^eographic 
location 



Some 
Problem 

52% 



No 

Problem 
19% 



48% 
43% 
5% 



48% 



48% 



4% 



9% 



33% O 62% 



IV.' Student Characteristics 

Very^ tie information was g^hei'ed about 
qualifying gdore; averages for beginning technology 
fresHmfen. Th6^ a^ferages reported were; SAT 
Math - 538, SAP^erlwil « 438, ACT - 20, High 
School Rank - 69th percentile, and High School 
Grade*PoiJ)^ Index ^ 2.8/4.0. The number of 
respondffvts providing these test data varied from 
2 to 6 schools. 

* The technology respondents stated that ..about 
54% (rang^ 10-100% i median 40%) of their freshmea 
weuld meet engineering* entrance requirements and 
that 19% (range 1-75%, median • 10^) ha^ transferred 
into their program§^ from engine'ering. * 

There ar^ apparently a large number of^ 
evening programs in the region since th» schools 
reported that 24% (range 0-90%, median 10%) 
df their Student headcount is part-tim^ The ^ 
average age of the technology studentrwas reported 
to 22. Only 4% (range 0-10%, median 4%) Hfere 
reported to be females and 8% (range 0-25%, median 
5%) min6rAties. Ther^ obviously is a lot of work • 
to be done In this "krea. ^ 

V. Recruiting! Retention! Placement and Follow-up 

A" full 80% (range 25-100%, median 90%) of 
the sj^dents were reported to be from the home 
state of the institution. It would appear that 
technology studentt have more regionali^llegiances 
tbart do engineering students. 

Projected enrollment tdends paint a bright 
picture for the future of technology. Twenty-four 
percent* (5/21) feel that there will be a "great 
increase" in Technology enrollment^ in the next 
decade. A full 62% (13/21) believe thaf there 
will be "some Jncrease." Only 9% (2/210 indicated 
"no 'change" anticipated, while 5% (1/21) fores^ 
"some decrease" in enrolXinents . No one sees a 
"great decrease." • 

Retention of students is always an important ^ 
consid<ttation. With greater wCompletition ^or 
students occurring because of the declining birth 
r&te, retention will become even more im'pov^Ant. 



The respondents reported th^t they are averaging 
al¥>ut 52% (range 20-90%, median 40%) retention 
(overall 4 year rate for Jbeginners cpntinuing 
through to graduation) 

Eighty-six percent (rang"^ 5-100%, median 9DX) 
of the graduates^ were reported to have discipline 
relaxed placements at or near graduation^ Ais 
is a major strength of technology programs^. ^ 

The starting salaries reported for the 4 
year ET graduates were also very encouraging. ' 

^ Table 9. tT Graduate Starting Salaries 
* ^ Average Median 

Reported Reported 
$13,60Q $14,00Q 
(range $10,000-16,000) 

11,600. ii;ooo 
(range $8,000-13,000) 

17,300 16,60a 
(range $13,000-24,0t)0) 



a. Salary pei^ year 

b. Minimum annual salary* 



c. M^5j.mum annual salary 



When asked*"What percentage of your ET 
graduates have 'engineer' in their first jbb 
title?", the average was 55% (range 0-90%, median 
60%), This is not surptisiAg since industry t 
and academia use the tit;le 'engineer' quite 
differently. 

The placement 'situation appeared to be very 
healthy. Ninety-five percent of the respondents 
said that the demand for graduates equals or 
exceeds the* supply, Table iO tabulates the 
responses : ' * ' 

Table 10. Placement 'Situation 



a. 


Supply of grads is much less 


25% 


(5) 




than demand . 






b. 


Supply of grads is a little 


40% 


(8) 


N 


less than demand 






c . 


Supply and demand ai;e about 


30% 


(6) 




equal' 




(1). 


d. 


Supply of grads slightly 


5% 




exceeds ^demand « 






e . 


Supply of grads greatly exceeds 


0% 


(0) 



demand 

Part of the reason for the successful placement 
reported must be that 90% (19/21) have a formalized 
placement process;* -Formalized follow-up procedures 
were also used by 90% (19/21-) of the s.chools. 

Alumni seemed to be exerting minimal influence 
on technology programs (at least in a formal • 
way). - Only 20% (4/20) /Of the schools said that ' 
, their alumni actively participate in some way in 
ongoing departmental activities. Finally, 22% 
(4/18) said that their alumni typically contribute 
money to fcheir programs. 

\ 

Summary 

It is- clear from these data that engineering 
teclMiology programs throughout the Midwest are 
enjoying success. Strong ai^eas reported included 
funding for equipment, student help and travel; 
faculty qualifications, student q,uality, anticipated 
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progm growth, ind placeaent And salaries of 
graduates. Possible veMk areas reported were the 
licensing reyiiremept dl^agrceiient, the ineffec- 
tiveness of industrial advisory comittees, the 
difficultj^^in recruiting faculty, the laolt of 
fwles fad Minorities , the aod^ratel/ lowS 
retedt^n o< students, the lack of aluanl involve- 
ment,, the frequent application of the title 
"eMlne^r" to technologists by Industry,, and the 
fact that only aSout half of the programs we^e 
^credited. In spite of these weaknesses, the 
overall picture reported is indeed a healthy one. 

• / 

Appendix , ^ ' 

Bachelor of Engineering Technology Programs 
Surveyed (by State and School, 1977, Midwestern Region) 



/■•■ 



State Institution 

Bradley University 
DeVry Institute 
Southern Illinois U. 

(*) Indiana Ifniversity- 
Putdue University 
rndiana University- 
Purdue University 
Purdue University 
(*)Purdue University 



IXliik>i8 



Indi<(pa 



City 

Peoria 

Chicago 

Carbondale 

Fort Wayne 

Indianapolis 

W. Lafayette 
Calumet 



Kansas 



Michigan — 



Minnesota 



Missouri^ 



Kansas State University Manhattan 
WichitafState University Wichita 

Andrews University Berrien Springs 

Lake SUp^erior St. Col. Sault St. Marie 

Wayne State University Detroit 

Western Michigan U. Kalamazoo^ 



Southwest State U. 
St. Cloud State U. 



Marshall 
St. -Clood 

Kansas City 



Missouri Institute 

of Technology 
Missouri Western College St. Joseph 

Ohio Cleveland State U. Cleveland ' 

Franklin University ^ Columbus 
Miami University ^ ' Oxford 
Ohio Institute of Tech. Columbus 
, (*)U.^ of Akron C&T College Akron 
(*) University of Dayton ^ D^ton 
Youj^stown St. U. Youngstown 

Wisconsin Milwaukee School of 'Milwaukee 

Engineering ^ < 



^denotes non-respondents 




Stephen R. Cheshier was born in Logan, Ohio, on 
February 21, 1940. He received the B.S. degree in 
Physics from Memphis State University, the M.S.E. 
degree in Electrical Engineering, from Purdue and 
the Ph.D. degree in Technical Education from the 
University or Illinois. 

Froi 1958 to 197l) he was lpv4lved in many 
Isvels of Naval avionics including maintenance, 
admlnist,ration, quality control, test and evalua- 
tion; and development, primarily in the areas^ of ' 
electronic commjunications, navigation, electronic 
countermeasures, radar and anti-submarine warfare. 
He also tai^ht 5 years in the Navy's Advanced 
Electronics School (Class B) at Memphis, Tennessee. 

* Dr. Cheshier is a member of IEEE, ASEE, Eta 
Kappa Nu, Sigma Pi Sigm^, Phi Delta Kappa, Phi 
Kappa Phi, Chi Gamma Iota and Kaffpa Delta Pi. He 
^s* faculty sponsor and midweaf '^coordinator' f or Tau^ 
Alpha Pi (Engineering Technology National Honorar)^ . 
He4ias been on the Purdue faculty since 1971 and 
^s currently Professor and.H^a^.pf tl)e Electrical 
Engineering Technology Department kt Purdue. 
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SESSION 8,1 

OPEN UNIVERSITIES ^ 
. _ ' • CHALLENGE FOR 
jMp^- ENGINEERING 

^^VBu It ll«yM-^H«rra 

Ej^Motlvt Olr«btor 

Enainstrs' Council for PnofossloniI'Developmont 
tinitod Enginooring Contor 
^ Now York^ Now York ^ 



This session opons the door for you to 
oonsuer a new approach to higher edu* 
cation* The concept is popularly Icnown 
as the "open university" or the ^univer- 
sity' without walls". Though it has ex- 
isted, in one fprm or another in the 
social sciences and in libAral'^tudies 
it has not until recent yeits a^empted 
to address engineering* , These vpbning 
remarks are intended to 9iv€ an over- 
view of oeveral aspects of the develop- 
ment of ^engineering educatidn which ax^e 
pertinent' to understanding the reasons 
for the app^orent po{>ularity and growth 
of ^the "^open university" • Possible 
acceptance of this concept by our pro* 
fossion is still in the questionable 
. fu^ture. • ' s 



IS 



The process of education for the en- 
gineering profession has undergone many 
metamorphosOkS over 'the years* At one, 
time one became ai\ engineer by being 
appfenticed to one Who already was an 
engineer* Engineering was learned 
through a hands on experience « Intui- 
tion played a very 4<n)por^Ant role- and 
theories m^re few* Pl^^sicists and math- 
ematiolans provided the necessary scien- 
tific an4 calculatingi know-how for the 
engineers to >carry out their projects* 

With the growth of engineering science ^ 
as well as the basic sciences academi- 
cians developed within the pcibfession* ^ 
Programs of study were deve^pe^ afid in- 
creasingly^ th'oc^etical knowledge was re- 
qi4;red to efficiently practice -engineer- 
ing* ,The engin^r needed -to know the * 
why of things rather than the how. With 
the development of academicians engineer- 
ing school were created within the un- 
iversities* ^ventuall^r the faculty in 
engineering integrated^with o.ther facul- 
ties* Qualifications for faculty, ad- 
^vancement and recognition eventually 
'pAr«l»^led those in the 'rest of the un- ^ 
iversltf* 

Slowly, field experience, such as siirvey- 
.ing, cris|ppeated* 'Thel one-t9,-one a^l en- 



compasstng rela^tionship between the 
master (professor) and the apprentice 
(student) has virtually disappeared ex- 
cept for some limited doctoral ca9« — 
most of which are in research dnd theory. 
The requirements of residency courses and 
hours necessary for a d^Bee became the 
same as those for the university co^^un- 
ity* Graduate programs fol<low the format 
determined by the graduate school. 
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The en^gineering profession through' the ac- 
creditation process has retained the con- 
trol of the requirements nfeeded to become 
an engineer J Hcwever, they are tailored 
. within the framework -of an undergraduate 
college education* 

Though engineering is credited with ini- 
tiating cooperative programs, the staderits 
who choose this route must extend their ^ ^ 
education over ^a longer period 'than those 
who follow the regular program.* Only a 
' handful of engineering schools have an 
"engineering year abroad" or a "field term" 

TeachBig metho4^.^ve become almost uni- 
versal ^^ff^ap. colleges :» lectures, demoh- 
stratioi* , liAixls on laboratories. The* 

*colleges of engineering have experimented 
and many have adopted hew teaching tech- 
niques such as video systema for lectiires 
^nd demonstrations; self -paced courses in- 
cluding both lectures and laboratories, 
and live two-way video lectures* The work 
in extension and continuing education work 
has/ proliferated*' Short courses to bring 
practitioners to^date with new advances 

'are becoming more and more prevalent* 

Xndust.ry and professional societies have 
entered the field of education alid offer 
a variety of courses* However, veisy few 
-^of these are accepted for dredit towards 
a degree by the university commupity un- 
less they are made a part of the particu- 
lar university 'a* extension ^rogr2un* 

With the ^growth of research laboratories 
and the ever accelerated change labor- ' 
atory equipment ^many universities find 
themselVes. in serious di,f|j^culty in keep- 
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ing their laboratories up to date vith 
the demands of the pr^ession.. Industry 
, and goverrtment--Qhe b^the major employ- 

^ra df engineers — provide in many in- 
stances ©pjportjLinity for their employees 
to ,l^atn on" the job with equipment '-and 
faculty taken^frcan the industry itself. 

'This has become almost a necessity in to- 
day's accelerating world. Especially 
since the equipment .found dn industry may 

different than ^hat found at the uni- 
versity. 

Universities are recognizing the value of 
self-teaching and life time - experience . 
In many apademi-c' areas a person is g|ven 
credit for. his or her knowledge and such 
is 'verified eith^ through examination or 
other proof of StOTipeJtency . The student, 
therefore, is not required to take courses 
for which he already has the prove;!, neces-: 
sary knowledge. I^roficiency examifiaiions , / 
placement testing , th^' college credit: jftro- 
grams of" the American College. Testing Pro- 
gram and the ZducationaT Testing Service 
are obtaining increased acceptance. 

Correspondence courses pffered world-wide 
by many Universities for college credit 
hav^ increased in popularity. A variatioVv . 
. of^these are the television courses offer- 
ed through dfcmmercial anat'^pTiblic televi- 
sion. New satelli-te ^mrotnications are en- 
aUDling these bourses te-ijJe provided in 4 
>mi^lti-r national framework. However, up to 
now I know of no university which offers^ an 
accredited program in engineering that does 
not require at least two years of 'residen- 
cy, demands that all laboratory experiences 
•be obtained in a college setting and that 
the major option be covered at .the institu- 
tion granting the degree. 

Several innovative educators are experimen- 
, ting with new methods to ediicate an en- 
gineer which waive piany of the residency 
requirements and use different combina- 
tions of exj>eriences to cover the labora- 
tory, design, and other course require- 
ments. Their efforts havf not yet re- 
ceived the acceptance of the profession or 
of the educators. Many 6f them offer, as 
proof of the excellence of their program, 
the record of professional attainment of 
their "graduates" in comparison to the 
graduates of regular programs. Most of 
these offerings ^are popular with persons 
already in a working environment who can- 
not take the time to attend college. To 
those individuals-^trrS^ *^programs provide 
a unique opportunity Ibr access to higher 
education. 

Whether or not these programs will be ac- 
cepted by the profession remains to be 
•een. This session will acquaint you With 
the methods and success of three such 
"open universities*^ 
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Director of the Engineers * Council for 
Professfbnal Development . He is a. civil 
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In recait years it has becxme clear that 
colleges and uniyjersltles nust find ways to be ' 
more re8pGn9l^^ to the ^dticatkiud needs of in- 
dividuals. Bipire State College of the State 
University of New Y^k r^reaents a serious and 
significant effort' to individualize the educa- 
tional process, and to recognize the fact that 

I learning is a lifelong activity. The college 
has been given a mandate to develop nethbds to 
permit the direct sqpport of ihdividual undea> 

^graduate study. This paper presents a brief 
description of the several oonponents of the 
^ire State College process, 

The E.S,C, process is based on the prendse 
that an educational system nust ^faurt with the 
needs, interests, and goals of thS individual. 
Prom these, an individualized degree pr ogr a ro caij , 
be developed for eacii student v^ch can address 
the objectives^ and expectations of tfe college, 
' build X3^xi the prior learning of the student, and 
neve the individual toward his oir her stilted v 
goals* 

^ aspire ^te College opened in the fall of 
1971, and todate more than 12,000 students have 
enrolled and more than 3,obo have been grcKiuated. 
The college offers B,A,, B,S*, B,P,S., A,A,, and 
A,S, degrees. It operates year-rtiund and eiMits 
studentrmcmthly. It no traditional "canpus:" 
instead, faculty serve^ students fron a state4djde 
network of over 30 locations, Ttese include re- 
gional leai;niAgr centers of 13-16 ^ill tine fac- 
ulty with: a variety of backgrounds, plus part tiro 

, faculty and academic adninistrators; learning 
iBiita with 1-3 fuir t^ne faculty, who coordinate* 

, the Tronic of many part time support people; and 
qpecied program designed to meet the needs of 
specific qtbdent audiences, 

• aqpire State College offers no courses. 
Credit at E,S,C, is accrued over mits of tiiie, 
t))n:ough a contract leamii^ procedure. One E,S,C, 
credit month is, equivalent to four college 
ster-hour credits. Associate degrees require a 
total of l^^months study, vMle Bactelor degxees 
require 32 jtcnths, Al}^ candidates fcnr Bachelor . 
degrees nust spend a mininun of 8 credit-months^', 
of study at'tiie ODllege; 6 creditnionths are re- 
quired for Associates Degree, 



EMPIRE State college: 

INDIVIDUALIZED 
vl^ LEARiyiNG 



_JayJBIIb«rt 

Associate Professbr 
Empire State Coliegfi. 
Lower Hudsoh Regional Looming Ceqtor 
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aipire State College of S,U,N,V^ has beccne 
the first non-traditional college to be fully ac- 
credited by a regional agency (Middle States) , A 
more opqplete^ description of the educaticmal phil- 
oeoph? underlying aipire State College, can be 
found in Engineering Education^ , 

DEGREE PRDGRftM 

The organizing framework' for study at E,S,C,' 
is the individualized student degree pr ogr am . 
Within this framework, prior learning is assessed . 
and study plans are designed. The degree program 
is vrorked out between the student and a faculty . 
menfcer, and will reflect a response to the ,basic 
questic»i: **Will this degree program address col- 
lege objectives, §is well as move the student in 
the direction of his or hfer stated ^c&ls?" 

I 

The degree program oc»itains two vSectiona : the 
concentration, which details learning within a 
well-defined context; and general learning, v^iich 
may seaport the oonoentrat;4-on' as well ^ provide 
educational, intellectual,, or professiclnal breadth; 
The 9onoentration add;pesses those l^^mings nor^ 
mally contained withiii a traditional *'major," but 
it may, unlUce moet/^majors," be cast in broader 
terme or be directaa in quite diffemit ways. 
For exanple, concentrations may be designed to 
cover a field or area in a disciplinary, inter- 
disciplinary, or multi-disciplinary manner. But 
they ffjpf also be designed around a particular 
thane, problon or i^rojeyt^ or be designed to su5>- 
port preparaticn fbr prefessionaj practice. Sim- 
ilarly, g«:*erai leamii^s in the degree progrartf 
are designed to provide breadth through*, liber al ^ 
studies. Ihey may be addressed through discipli- 
;nary study of the arts, hitnanities, social scien- 
ces, natural sciences,' and mathanatics. However, 
they may also be organized around the framework of 
themes, problate and/gr projects. 

All degree program learnings, b«th- oonoentjra- 
tion and general, are classified in two categor- 
ies: those were cottpleted prior to enroll- 
mait, and those which ate to be oorpleted by 
further study, Por the former, appropriate vali- 
dation and docimentation is assenbled; the latter 
are carried out through axitract learning^ 

Whan the degree program has been prepared 



ERJC 



1978 COLLEGE INDUSTRY EDUCATION {CONFERENCE 



181 



'■1 



(including studeit goal statanents,. prior learnr 
ing dcx:?unentatxori, and cmtract learning plan) , 
it is submitted for approval to the faculty aca- 
demic reyiew qorarittee at thfe^ student'' s local 
learning center or unit. It^e review process de- ^ 
tentdues that the proposed degree program, ad- 
dresses the stated goals of the- student, ' and^ con- 
farms to ail* Board of Trustee generzd require- 
ments for S.UtN.Y<» degrees. * Upon ocnpletion of 
the approval process* the oaitract learning plan 
constitutes thfe "reqidremBnts"' of that individual 
for decree ocnpletion.. 

ASSESSMENT OF PRIOR^LEABNING 

Assess m ent of prior*' learning is an integrcd 
part of the EiS.C. procsess. .Ittjreoognizes the 
fact that significant ooJdege level learning can 
occur outside of formal college settings, and 
that acadenac 'credit can^,awarded for such 
learning. • v * 

AtE.S.C- 'assesaDent*:of prior learning is 
not aa indepavdent process; it is carried out , 
totally within the oontesct of the degree program 
asi^cni3led hy. the individiial. A student will not 
siiqply present a series of learnings and ask, 
"Wiat are -tliese worth?" Applicability and value 
will be detemdned by the educ^cnal goals of ' 
^the individual, for ^xanple, a given individual 
with a particular 'professional background may ' 
express goals %<hich include further woric and ad- 
vanoenent within, that professidi. Contract learn- 
ing, bot^x in ooncentratica and general areas, 
vrould then be designed to build \jpcx\ or to broaden 
the o an p e tencies pre9ented'as prior learning. The 
anount of cGntract -^tudy to be Bone to ccnplete 
the degree portion of the student goals would then 
de t e rm i n ed, as a certain nucber of credit- * 



If the same ^individual with the sane profess- 
ional kSackgroun^^sqftessed gtolS' vMch included 
a career change,^the results of assesonent might 
be very different. The contract learning necess- 
ary toi^ifjport a career diange goal vicfdld be 
different frcm, and would probably take more tine 
than thai necessary to support the goal of £k3- . 
vanoement within the profession. Thus, the study 
time necessary for de^c^ oonpletion MOdld be 
greater, and hence the identical set of prior 
learnings w^uld not, in the context of the degree 
program, apggsar, to be "worth" as mxh credit com- 
pared to jihe former case. 

Validattpn of prior learning must satisfy 
reguiranentst docunentation that the learnings 
did indeed occur, and evaluati6n of th^ 'level of 
learning that rented, Docunentation and eval- 
uation may, b^ evidenoed by* the following, as appro- 
prtotfi: tra|fi8cri(2ts of ooopleted college courses; 
bertifiicates of oatpletiori or other evidence from 
Moprietary institutions or organizations; written 
ire^ts of , standardized exzmi^iations; and licenses 
or mentership in trade or <|>rofe8sional associa- 
tions. In-additicn, written evaluations of pro 
ducts or perfoimanoe may be sought frcm colleagues 
or sipervisors of ti)B student; from faculty 
pf E.S.C/or other ooUeg^; or frcm' other 



appropriate persons of demonstrable ccrpetence. 
Such evaluations may describe learnings which 
■ occurred in the past, or they^ nay discuss the 
results of interviews or oral examinations. In 
any case, the signed evaluation will ij>clufle tl^e 
identity and brief vita of the writer; the prx> ' 
fessional relationship, if any r of the writer to ; 
tiie student; a descrijption of the content ex- 
amined and/or ooxi^etencies identified; a discuss- 
ion of the level of resulting learning; the 
method of observation or examination; and the 
specific Gutocmes supporting the conclusions of 
the writer. 

OONTRACT LEMNlNg 

All credit-bearing academic work at E.S.C. 
*is described and carried out, using learning con- 
tracts. Their use permits the college to sti?uc- 
ture individualized study of variable time and 
depth. A learning contract is a written agree- 
ment, developed jointly betb^een a student and a 
faculty mewber, vMch describes the nature and 
asnount of work to be ocroleted in a designated ' 
time. It includes ^ ^ 

a. An initial description of the intended 
scope of the student's general plans; 

b. The specific goals and pu^^soses that 
the mrk is suqpposed to aoCGnplish, 
and the time stipulated forvthe vrok; 

c. -fi description of the learning activities 
to be carried cut, including all re- 
sources to be developed or used; 

d. The criteria vMcH will be used to eval- 
uate successful ocnpletion of the work 
or achievenent of the purposes. \ 

Learning contracts can be organized around 
frameworks ccziparable to those available for 
degree program design: exploration of a field or 
area; specific disciplinary, interdisciplinary, 
or multi-<lisciplinary study; or thanatic^ problem, 
or project^Driented study. A wide variety of 
learning resources can b@ ocnsidered ir)cluding: 
hixnan interactions; work and field experiences 
in businiesses, industry, hospitals, goverrmental 
and sociU. agencies, and public and private oom- 
nunity organizations; packaged modular materials; 
college courses and laboratory work; research in 
libraries, masaiuros, 'galleries aixl concert halls; 
and media material of all kinds. 

Evaluation of the results of the learning 
aurtivities can include elements v^ch are oral, 
\fritten, or perfoxmance-^sasdd; wtdch are products 
or prooess-focussed; v^ch are objective or sub- 
jective. The inportant point is that, in all 
cases, these elements relate directly to contract 
goals, and result in evidence that provides pub- 
lic ^representation of the ^student's acoGnplishr 
ment. 'In addition, cngoixig student-faculty 
dialogue, which may be written into the contraict 
as a series of checkpoints, serves as a ocmtinu- 
^ ^ng evaluation of progress during the course of 
tHe contract work. 
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The primaify educational advantage of contract 
- leazni^ig i« the ability to involve studo^ In the 
ocganization of their aim wrk, and to araiBt then 
to become dupable of self -directed, learning* 
Planning a ocntract ia, in 'itself^, a learning ex- 
perianoe. Students nust think about tifieir own , 
qjklB, the velevanoe of the area being considered 
for study, .the objectives of the college, and per- 
haps, the ciunging ifeeds of a pxofesslon Where 
curricula content is rbt iiiiti^y prescribed, ' ^ 
the personal involvement of the student in defin- 
ing db\ect±VBB and developing learning activities 
can help the studoit to develop a^^more organized 
appttiach^bo his or her own study qver tiire. In 
addition, Hie guidelines containec^^ well-i)Unned 
oo n txac ts pcbvlde a firm "stfueture'*^ for std^ts, 
enabling then tfi assess their own pcogreBS a^they 
carry .out the leazning eK±ivities, 

A more extensive discussion of con' 
learning can be ifbund in reference 2, 




giuuaiis » 

Data asseobied by the E.S.C. Offic^ cff 
Research and Evaluation^A indicate that m& college 
has at lr a cted as students individuals witii a vide 
variety of backgrounds and interests. Sheir ages 
range &om late iieeis to late sixties, vLthnuedian 
a^ in the late thirties. Approxiinately twd-thirds 
are martied; work fulj. ifina; live within 25 miles 
of their center or tuiit; and report "definite^ 
learning objectives when th^ enroll. Most Z.S.CT 
students, have had acne prior college experience, 
and most live in New York State. Ohe student ^ 
population is edxxtt evenly, divided between men 
and vonen. 

After a brief adrrtssions drl^tation with a 
groi;f>;^^tudent8 narxoally. engage in study independ- 
ent of 'other studoits. They wcdc with a mentor or 
with a resouroe person as appropriate to their 
oontraqt learning activities. However, a variety 
of "one-time" groi^-study activities do occur 
^throu^vut thfr college, ^'igned to respond to 
student and faculty interest and availability, 
these may take tl>e form of seminars, wooricahops, 
or residencies, and may be oenter^4>ased or state- 
wide. 



E.S.C. recognizes that there are certain 
times when students need or desire an intermiss- 
ion frcn study, and so pmvides students the 
-opportmity for tenporar^ withdrawal. A studait 
reoeivm no amfVwic penalty for withdrawing; 
vpan re-^enrolling, the expected date of oonpletion 
of the current contract is merely advanced to 
include* the withdrawal periocf. 

r.* ' _ 

The author has served as mentor to a variety 
of students witi) degree program concentrations in 
engihsering. and technical areas. These stunts 
have included a mechanical yeld superintendent 
in major constnxr^m; an analytical cheqdstry 
technician for a 'mediuo-size manufacturing com- 
pany;, a quality control labcyatory supervisor; an 
'assistant engineer for a oointy highway departnent; 
a caqsutsr system specialist; and a variety of 



technicians in large corporations woi^dng in the 
physical q c ienoes, metallurgy and materials, ' 
and chemistry. ^. 

!Ot£ flP THE TPgjLiy mVER 

The E.S.CU faculty are called mentors. The 
role of the mentor is modified sanewhat frcm the 
role of a traditional college faculty meoter^. 
Although the elements of the job descriptions 
sound 'similar, the enphasis will be'di^erent; 
In each case, faqilty are usually responsible 
for' advising sta!|nts, identifying and develop- 
ing learning ^resources, developing curricula^ pro* 
viewing instruction and evaluating outcomes. 
At E.S.C, however, student advisement is a 
major part of the job. Students usually meet 
witi) their mentors in faoe-to-faoe ponferenoes 
to discuss work planned or in progress, and aca- 
demifi^'adtvisement occurs continually as an inte- 
gral pStt of the student-mentor interaction. 
The mentor nust not oily assist students in assaxH 
bling beaming contracts that are sicademically 
sound%id have clearly stated ^jectives and 
expectation^ , but m^st insure that each contract ^ 
moves the stud^t in the direction of his or 
her long raxige educational and^ career goals 
as e3cpressed in "the degree p rogr a m. 

« 

It is probably not possible to describe * 
"the" way in which a mentor works with students. 
At certain times/ it is appropriate for the 
mentor to serve as the^prAaxy learning resource 
for students, helping to design learning con- 
tracts,, suggest resources; fonnulate problems, 
ano^er questions, and evaluate outcome. At 
other times, the mentor may serve the roana^ial 
function of bringing together the student learn- 
er with outside resource persons who can |sesist 
the mentor and student in the planning and eval- 
uation of learning contract or degree "program t 
^design activities. There e^apears, then, to 
be a spectmn of functions, with one end, per- 
haps, being labeled "tutor" and the other end, 
TpeaAiape, being • labeled "facilitator," The 
mentor's function may therefore be described^ 
by different points along this "spectrum" ^^len 
working witii different students, or with the 
same student at different times. , 

Mentors carry an assigned student load, 
'and normally meet with students by appointment. 
Given the, diverse E.S.C. student population, 
appointment times of mutual cdhveni^:)oe are 
rarely regxilar. Mentors have met and worked with 
students during the day, during evenings and 
weekends, and at a variety of locaticnstas 
necessary and apptropriate. 



CgNCUSION 



This paper has briefly 'described the way 
in which, one college has been structured to 
give 1;he individual Student maximin control and 
^ responsibility over his or her own education. 
To support individualization of learning, 'the 
college has redefined the rjle of the facixlty 
menber, ailtered peroeptipfa of syllabus 
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and curricttlun design, and esqpanded rBcx)^tion 
of ifhexe and how learning takes place. 
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studying in the sciences, technologies 
and in engineering. 
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Since 1972 Te<±inology co u rses have been offered 
to students of the C^5en University. The 60,000 stu- 
^ dents are adults studying in their spare tiitE by 
^means of ^Jecially written csourse books, television 
ar^ radio programs produced jointly with the British 
^ Broadcasting Corporation as well as specicdly manu- 
factured hone experiments and oonputer exercises. 

• Tha paper charts sore of the developments in , 
course design that the authors perceive and discuss- 
es possible future problems. 

# 

* Ttie C^3en University 

« 

Aims and Methcx^ ^ 
s 7^ 

Ttie Open University vas designed to offer a 
full program of University levet education tb vrark- 

Its studying at home. To do this the Uni- 
^versity has developed a range of courses each of 
which enploys a nurfcer of instructionajL media. 
Hiese include: text, the leading mediun; telev^ 
sion, nationally broadcast; radio; tutorials, soie-' 
times by telephone, usiaally in meetings at 700 oen- 
tors throu^xxit the country'; week-long simmer 
schools, particularly for courses involving expery- 
mental work; kits for experiments to be perforin^ 
at^hone; a nationwide oonputing service; a system 
of continuous assessment based on written work moni- 
tored by a net pf tutors spread throu^iout the 
oouitry and on conpu6er marited multiple-d»ioe 
questions; a nationwide systenL,Df proctored final 
examinatiorffl. Ihe University p^ges no educational 
p^perequisites oq its studen^sjnSactively enoour-. 
ages those who have few or r^?pBlificatioris at 
entry. * 

Students * 

Tte mean age of Open University students is* 
about 35 years the*range being fron 21 to over 80. 
They currently progress throogh the University at 
a rate which, on average, allows them to ooitplete , 
the requireitents for an otxiinary degree in 6_vears 
or an hoixgrs degree in 8 years. Students n«y work 
faster, and a few have conpleted a full honors 
course in 4 yeaurs, a rate of progress oonparable 
with that asked of full-time regular stiidents. 
Present estimates are that about 60 per cent of 
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those ^OTtering the university will finally grad- 
uate. The Ijackgrouid of students is very varied 
and ranges fron those without any',^ducatiGnal 
qualification to post doctoral tesa^rc^^s and 
teachers in Universities - includingj our* own. 



In technology courses there is a <yx)d repre- 
sentation of people wi,th occi^a^ions liHe drafts- 
man and oorpute^p^ progranmsrs where hi^ier educa- 
tion 'was not necessary for entry but may aid pro- 
motion. People intending to ctiange careers or 
broaden their career prospects are oonnan too. 
Included i|i this groi^i.are mentoers of the arroed^ 
^ioroes and wonen int^iding to resime efiployinent 
after raising a famly. 

\ Conmencing in 1971 with 25,000 students, the 
University has a cut<»it enrollnent of 60,000. 
Total registration is^imi ted to bud^t, sore 
30,000 stucfents being turned away each year. 

Courses Offered 

CoCbrses offered by the University are adni- 
nistered by Faculties of which there are six: 
Htinanities, Social Scarce, Education, Mathetna- 
ties. Science and Technology. Between them the 
Faculties currently offer 113 course titles, 19 
of these being achninistered by the Faculty of 
Technology and a further 12 are interfaculty 
course involving technology. (Those available 
iiin 1980 are shewn in Appendix I) . 

In coraron 'With most UK institutions the Open 
Unive^rsity offers courses whicii are individually 
rather long. All are equival^t either to about 
6 X 3-credit hours (called a 1 credit course) or 
to 3 X 3-rfTOdit hours (called a credit course) . 
JIhe total course offering made by the univei^sity 
is eq^iv^dent to about 500 3-cre^ hour > courses, 
'because the uni^^rsity is ocmiiitiM to replacing 
4II courses after roughly six years of operation, 
the nuRber quoted r^jreSepts a steady state of 
the miversity with new courses being replaced 
at the rate old ones axe discarded. The univer- 
sity will reach this state about 1982. 

Each course takes 32 weekB and is available 
once a year beginning in F^ru^ry. Tte derands 
nade of students are considerable. As an ex- 
anple ap idealized week in the Foundation course 
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in Itechnplogy wDuld consist: of a specially wralttei 
cscwrsa unit of about 30 to 50 pages, readings fron . 
a textbook, a 25 ndnute television program, a 20 
ndnute radio program, an experiinent to be conduct-* 
ed at hone using a kit provided. as part of the 
course or an exercise cn a ocnputer terminal locat- 
ed in the nearest town. In addition every 3 or 4 
yfee^ each student has the chance to attend a 
^locad tutorial dealvig with current work, guch 
tutorials are rm by the ubiversity's 6000 part- 
tine tutors \<ho nannally work in local universi-, 
ties, colleges or industry/ It is,^ this tutor 
that students submit their writ^(Aassi^i[Ei:\ts, 
vihich are narked to schemes set by the l^v^rsity's 
course tea^. In Scienoe, Techn:>;Logy and Mathema-, 
tics it ±6 oonmon also for students to answer a ' 
muter of nultiple choice qu^tions which are 
SBrtced by ccxqputer. All Foundation courses have 
a one mb^ oooiulsory residential sumer school 
about 2/3 of the way through the course, which is 
held at a oonyenticnal miversity, 

Oourae Production 

Courses are desisted and develop^ by project 
groqpe called'course teams ,who have a cdjairraan-^ 
usually a senior aovlemc sp&ciallti^vj in the 
o^jrse topic vto has a managerial responsibility 
'. the production and has ^ leading role in edit- 
and maintaining academic standards. The team 
exist" for the two to three year period whai the 
course is being designed, developed, produoed and 
nil for its first year* Ooursfe teams are staffed 
by full tine raenters of the University's central 
academic staff, often vith the addition of staff 
from other universities either on Seconbnent or 
more usually as part tine consultants advising on 
particular assets. In addition to academics, a 
typical course team will also conprise: two or 
thxee BBC producers who will often have academic 
qualifications in the subject; a professional 
editor for ^ the Writtjen material; a full tiro 
tubor from among the acaidemic staff who takes re- 
sponsibility for tutorial a^^ects of the course; 
an e du ca t ional technologist whose task, is tg keep 
the oourae team aware of developnents in distance ^ 
teaching methods aaid conment on the effectiveness 
of draft materied* Onoe a course has been pro- 
duoedr and lessons learnt from the first .year in- 
oprporated/ the tpam is rgduoed in size. It then 
iftorks to maintain control over academic standards 
by monitoring' the work of part time tutors and by 
devising assi^vnents, maricing schemes examina- 
tions. All courses haw a final examination which 
is sat throji^^hsut the couitry at the same time, 
^nd is marked either by roenters of the course team 
or by a selected small groi^ of tutors under ooursiy 
team si<3ervision. In line with UK practice, the 
pass standard is set by external examiners, aca- 
demics prominent irt the field v^^are recruited 
from other miversities. This habit of extremal 
consultation is seen as an essential feature of 
Open Uii^^rsity work, nuch of its written course 
material also being sent to^ outside academics 
for criticiam and evaluation. 



Feedbadc v 

. In addition to providing course team advisors^ 
the Institute of BdUcatiortal Teciinology which is a 
seventh "faculty" has a staff of researchers who 
help course teams collect data about the effectiviEf- 
ness of their strategy. In addition a survey re- 
search d^>artment is de\^loping standard methods 
of conparing the performance of different course 
teams. In essence the methods are twofold. In 
the first case students and part time staff are 
asked to report on their own opinions and experi- 
ences with the material, "niese data which come 
from ^^urious forms of survey are particularly 
suited to highlighting uneveness and difficulty 
among different adjects of one particular, part of 
eg course ^and the length of time necessary to com- 
plete various parts. The second method < involves 
ass^ing how nuch students have learnt, < Course 
aims' anql ^section objectives are mEvfe the svbject V 
, 6f aifsignment questions ' for students' throti^iout 
the yea^ and in an examination at the end. Often 
^ ie only the'ana^prB to these final exkninatians' 
vrfiich threw ^^c^ oq the qualit3V of the overall 
course design, ^ 

- ^Peaching 'technology at the Open University >• 

How to Tteadi TecrtPiology 

From its inception, the Open University re- 
cognized that to teac h remote, ^dult students 
who may have had no previous e;?)erienoe of N 
vanoed education waild require teachi^ matiQ- 
exceptionaOj qualil^. Precedent in the fieli 
available in the hijstpry of correspondence ^^xx)ls 
from which student dropout rates have always beefi 
disastrously hi^ for a reason whicii has well be^ , 
described as "The lonelinfess of the long distance 
learner", Oonpounding this proi5lem, there is the 
need in science and tectaiology to give students^ 
laboratory and practical e^ijperienoe* ^ 

1 

The University's general re^xxise to the 
distance problem has been to build a sense of oom- 
itwiity through tutorials, counseling service, sim- 
mer school, even by tel^tone discussiflp of work 
assessmente, haB^JhmselV^^tysre are also a 
student newspe^ier, clubs, sjfcudent representation 
on uni^«^sity government, *In science and techno- 
logy the specific response has been to write 
ooujrse material in whidi^ there is constant refer- ^ 
ence to asp&ata of his studies for which a student 
can see application at home or work. Ite problem 
of hands on e5<perienoe is' met by home e^q^erimental 
kite which may include signal generators, CRTs, 
somd measuring equi^ront or microconputors. With 
such equipment studente do not need db experimente, 
but may vKsrk on small ^roj^cte in which they de- 
sign, make ajld test their own special equiprooit. 
By using telfevisicn progr a m s to back-i;p some* of 
these projects "Studente are agaun made to feel a 
closer invc^fenent with the people who teach them. 



186 



1978 COLLEGE INDUSTRY EDUCATIOM CONFERENCE 

• 212 



Trends > 



JfhilB it was clear fron the cxitaet thart: good 
tedndtnng naterial for cur students had to be nore 
tfssia dear textbook preeentatioi, the di££extenoes ' 
requited were not at all clear, fifi a result there r 
has been a distinct change in t^Kiiing style since 
1SI70. 

^ In the early days of course production ccnsLi* 
- erable effort \«a8 made to analyse tlie ementials 
.of each mi>ject; and to break it doun into its con— 
stituents so that eacii might be tau^ as thorou^y 

possible. The result of this approach was to 
pcoduoe exoellent individued course mits . for ex* 
anple in production xnodelling or el6ctri<n:ty aenA 
nametisa. Iteae vnits tau^ thad^y well but the 
yglaticnahip between theory and rylity was not 
always as clear as authors had hqped. Material 
of this type differed tram standard texts nainly in 
the i|K of a ficee writing style addressed directly 
to the student! as if he were there faoe-to-faoe, 
and in an enqphasis/sn explicit statenents about 
the ^lls and in^rstanding a student should have 
on conpledfth of his study. , Another early device 
was the use of in-text questions for students to 
monitor their own inderstanding of each point meKae. 

Overall course integration pro\^ difficult 
in the j^lf umiiufi mless they were structured 
80 fomally a^ to be mere textbooks* the next 
stage in course developnent was th er efore the inr * 
troduction of mjor case studies that described 
real exaaples like the electricity siijply industry. ^ 
and %iihich had the objective' of integrating theory 
with its aDDlication %ten teaching sisple electri- 
city or thSanodynanics. Diese studies alaa put a 
solid Qcnt ext behind technological skill. 

A third stage in this progression %«as the de- 
si^i of co urses in which case studies faased an in- 
tegral part. Ite courses ccmnonly start by detail- 
ing a particular situation or problen and then 
fioTBal theocy is introduoed as and y^ben it is nec- 
essary to understand thtf case studied. So, in 
one course students are asked whether solar cells 
have the potentJ^ to drive a full size power 
staticn and wtiy it took so Idng for the .techniques 
of diinosc pOBToelain manufacture to ocnoe into use 
in Europe. The appropriate br a nche s of solidistate 
thtozy, sendoonductors and oeranics/ are then 
introduoed to illtninate the set problenu In a 
different discipline^ haoan factors, students are 
given all the details of an aircraft accident. 
They are then provided with a msthofblogy to ana- 
lyae the aoddmt and the hunan factors theb^ 
necessary to mdsrstand ttet ham happened. 

It is, we believe, throu^ this continuing 
seaxt:h to styles Of pxesentaticn that are ocn- 
fioctable for an adult student working at I j pBift - - 
■r—ri^s called hahitability— that the miver- 
aity*s dropout rate has JbMn hald to a reasonable 
level. Of the first yearVs intake 43% have gradu- 
ated and 35% are still studying. He esqpect a 
final graduation figure of just inder 60%. 

The innrrh for ij^proved presentation and 



. stu^ patterns continues. A fourth and recent 
/ stage in course production has beai the introduc- ^ . 
ticn of sttdent project wsric. , Starting with small 
structiffed projects that all students work through, 
. the trend has developed to a point where in the 
next yea^-er so the Faculty of Technology hopes to 
allow students the chance to conduct a *f inal .year ' 
" project equivalent to 18 credit hours of work in a 
sibject of thpr own choosing. 

Plans for the project course, if course is 
the appropriate vrord, are inoorplete but a pilot 
schene with a snail mater of students M.11 com- 
mence shortly, lliere are considerable problens 
in divising good projects in sufficient ^nvufaers, 
in providing suitable guidance, and in ensuring 
adequate' assesanent. 

« Currently it is expected that students will 
l^be provided with access^ to soooe general material 
on *'how to do project" and that sane clearing 
house will be set vp to link tubers and students 
with ccniDon interests; In ^the longer, term we 
hope that students may Be able to carry a svbject 
and tutor with then fron a previous course. 

uitinBtely all students studying primarily 
^ tednology may ccnplete a pa^oject. The scale of 
operations then will be foimidabl^ for^ we ccnteni- * 
plate a denend for the devising, monitoring and 
assessing of thousands of prc^jects each year. 

Strenjhts and Weaknesses 

Because its structure is so different from other 
institutions,' the Open University has a pattern 
of strength aid weakness very different to that 
met elsewhere. Ttia prime strength of the miver- 
ait^ lies in the great care that is taken in 
oourse preparation. Because a course may havemeuiy 
thousands of students throughout Its life the re- 
sources expended may be very high. In some c ases 
as many as 1000' staff hours may be de^^:>ted to pro- 
ducing nbterial for one hour of student study; 
' oonnohly over 100 hours are spent for each stu- 
dent hour. Even so, the ooet of ah Open Univer- 
sity degree is probably only a third to a, sixth of 
that at a conventional institution, depending 
on^nrtiether one includes the social value to the 
ocnmnity of the student who remains in fulltime 
enployment. The otiier great strength lies in the 
oourse teams and in the mutual critidsm to which 
team menlDers siimit their work. Strei^gth also 
arises by collaboration with othet inscitutions 

• over particular courses. 

^ ' I • 

A. different kind of strength oomes from the 
use of Iproadoasts. By the use of television it 
is possible to present tb sbjdents the views and^ 
ideas of outstending people and also to show 
situations they could not e}^ect to ^it in the 
course of their stud/. Die median also allows us, 
etyeclally through oonputer graphics, to illus- 
trate many ideefi in a way not possible with black- 
board and chaUc. 

Finally an iijpottan^ strength is the ooranit- 
ment by staff, both fuirand part-time, to what , 
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, is still "a rew>lutionazy idea in British education 
^ and a student groip ^ show es^traordinary tenacity 
in their aeardi for a widened experience of life. 

Ihace are also %Deakne^se» inherent in its dis- 
tance lemming method. Sane are general, scte 
specific to the Open Uhiversity itself. 

Noet seriouB is surely the lade of contact 
.between student and student, and between student 
and staff, ihis is inevit^le: to increase the 
^oontact hoars to those at a OG nv Bntipnal tniversity 
wuld require finding well beycnd v*at can be ©c-. 
pected frcin the nost beneficent govexnnent and e^fsn 
were the finds available woockij^ students do not 
have the tixoe to travel frequently to their tu- 
torial centers. Against the lade of contact icust 
* be p6it the maifeurity of the 8tu|entd. Adults seen . 
able to soaintain their finmess of purpoee, even 
• isolated, in a way that could not be esqpected 

of the yomg canipuB-based students 

Our other big weakness arises from the size of 
the Opien Uhiversi^ and the oorolexity thought necH- 
essary in course production, ms high visibility 
of the course mterlal to the world at^large de- 
isands exoeptionzd standards of quality. One re- 
sult is' that it takes three years to desicpi and pri>> 
duoe a course. It is thus a very slow matter to 
change courses or" to change the pattern of courses 
offered. ^ ' 

However others may see the balance of strtength 
and wea)cness in the distance learning methods 
practiced at the Open U^^^rsity, our view is that 
this represents a good 2iitemative for students who 
nust oGnbine their stvdy with work. IMs view is 
conf irroed by the fact^hait scne 10% of fresh UK 
graduates now ccne frolN^he Open University. 



APPEM)IX I 

"^tles.of Technology Coursed' Available in 1978 

Foundation Oduirses 
Ihe Man-Made World; A Foundation Course^ 
Second Level Cofurses 
Introduction to fiigine^iln^ Mechanics 
Systems Behavior 
Systems Management 

Man-Made Futures: Desicpi and T^^mology 
Qn^arcnmentaT Oontrol and Pi^lic Health 
instn^tion. 

Food Production Systene ^ ^ 
An Introduction to Materials . 
Electrcnagnetics and Electronics^ ^ 
Art and Sivironment 
Ttie Digital Oon^>uter* 
Modelling by Mathematics V 
Statistics: An Interdisciplinary Pipproa^M 

r 2 

Elementary Mathematics for Science and Technology 

2 

Mechanics andi^lied Calculus 

Science and Belief: From Copernicus to J^arwin^^ 

2 

Science and the Rise of ^technology Since 1800 
u2 



Urban Development 
Biologiced Bases of Behavior^ ' 
Solids, Liquids and Gaaes^ 



Inoges and Information 

Principles of Chemical Processes ^ 

2 

Tedmolog^^for Teadiers 

Third Level Courses 
Teleoonnuiication Systems 
Systems Modelli^ 
Materi2ds Under Stress 

Systems Perfc»nianoe : Hunan Factors and'Systems ^ 
failures 
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APPPPDC I (cant.) 



MbLBLXbIS PZOOBSfllllCf • 

Oontzol of TBchnologo^ 

2 

People and Organizations' 



Full canedit oourae 

2. Oovjpaes produped by other texxltiBB %dth 
, awistaTiQe oon tte facolty^of technology 



VI 




Geoff Peters hfis been yfith 'the systems 
group at the Open UriTversfS^ty since it, was 
folded in 1971. He worked on the> techni- 
cal faculty's "original foundation course - 
"The Man Made World" and has since miinly 
contri}3uted to courses in the syst.ems area. 
He was chairman ahd general editor of "Sys- 
tems Performance: Human factors and Systems 
FailUtes'. " - A joint technology - sqcial 
science facility co;xrse." 

> His recent pulsli cat ions ii^clude "A 
Systems Behavior" (Published by Harper *& . 
Row) and "Catastrophic Failures", "Systems 
and. Failures" ahd "Airtraffic Control - a 
Mam Machine System" (Published by Open 
University Pr^ss) . ' ^ ' ^ ' - 

He is currently on study leave at. the 
University of Southern CaJ.ifornia Systems 
Management Center. 
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L The Way It Was — Sowe Background 

History tells us that there are few things 
that can.be counted upon to endure. Anong those 
few things which can be counted upon fs the fact 
that social organizations will change to meet the 
needs of society* A good deal of this change will 
be resisted by the present order of social organi- 
zations. The amount of resistance encountered Is 
directly proportional to the level of perceived 
threat which, the new Idea brings with It. Something 
within the fake-up of man. causes him to cling un- 
reasoning lyj to the coBinon and familiar and to 
*^esist wHtf vigor that which threatens the status 
quo. A familiar statement by John Gardner In his 
book Self ^Renewal sums up this attitude: 

"A common stratagem of those who wish 
to escape the swirling cur(«ts of 
change Is to stand on h1gh%oral 
\ ground. They assert that the old way 
Is Irftlmately bound up In mOral and 
spiritual considerations that will 

be threatened by any change ^ 

The new thing will usuall^ look 
. barbarous compared to the old. 
♦ The era that 1s being bom ^111 often 
look less spiritual and less laden with 
the deeper values. The society that * 
has mastered the art of continuous.^ 
renjfal will not let such impressionsi 
dtstort it's Judgement. It will reject 
the notion that nothing is morally * 
» worthy unless it has been around for 
a long time.** 

The external degree is one of those areas of educa- 
tion where che^ge has been demanded by social con- 
ditions and has befen greatly resisted by established 
organizations. , * 



Historical yerview 

' A brier overview of the evolution of intern! 
and external education will be-help^l in under 
standing how we arrived at the present forms of 
education and will take a good deal of the n\ystery 
and suspidion out of the discussion. 

In the united Statesrthe evolution of educa- 
tional process and procedures began with the estab- 
lislwient of Harvard College in 1636. The process 
of education as established there lasted ^for 250 ' 
years and regarded the degree as an award given to 
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^ituden^ts, all of whom completed in look-step fashion, 
a set of course studies pursued in the same way and 
I in the same sequence. No leeway was given for 
electives or other academic alt^mativesr. Students 
were, however, allowed to make use 'of literary" 
societies and other external ways of enriching 
their education, (External, that is, to his main 
curriculum of study though not always external to 
the institution.) The curriculum was classical and 
religious. 

•In the last quarter of tfie nineteenth century 
Charles W. Eliot, the president of Harvard Univer- 
sity, established the elective system in whtch 
students had a larger freedom of choice as to 
which classes they took. However, this innovation, 
though common-place today, took thirty years of 
hard-fought academic battles to establish. But, 
many traditionalists die hard. Six decades later 
Albert Jay Nock said, referring to^the elective 
system, "The worst calamity that ever befelT 
American education was Eliot's refusal of the /^^ 
presld^cy of a textile manufacturing company. "^'^ 

Following the^bold innovation 'by EUot, 
other innovations appeared on the American educa- 
tional scene which today seem so commonplace that 
we think that they have been around forever. Some 
of these innovations included the ideas pf giving 
credit for courses, grouping courses into majors 
and minors, requiring a minimum number of credits 
for graduation, arade points and grade point 
averages, etc. (2) The result of all these changes 
was that American education became more and more 
open and more and more accessable to a larger 
number of individuals who wanted to gogroit them- 
selves to fulltime study at an institution of / 
higher learning. Another effect was the creation 
of-zmore and morfr degree titles to reflect the 
diversity of the educational programs studied by 
these students. For example, in 1877 there were 
eleven different degree titles^ Today there are 
approaching 2000 different degree titles used in 
American education. 

Following World War II the large number of 
adults in the form of veterans and others who . 
wanted a college education but who could not spend 
full time on campus led to the establishment of 
the extension degree programs. At first the ex- 
tension degree program was merely another way of 
s^atisfying all of the requirements laid upon all 
other students. 
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Eventually, however. It was seen to be ridicu- 
lous to^equate sophisticated adults with high school 
graduates. Adult degree programs began to be devel- ^ 
oped which recognized the matur-ity and sophistica- 
tion of this new type of student. 

The acceptance of adult degree programs did not 
come, however, without a g'ood deal of crjifticism. 

Schools of business were among the first to 
recognize the urgent need for a different approach 
^.to education of adults. Many business schools 
Worked with-extension divisions of their universi- 
ties to establish programs, specifically designed 
for adult learners. Most of these programs, how- 
ever, still required physical attendance at the 
university classes. Throughout the 1960's more 
and more universities began to realize the need 
for developing programs which recognized the sophis- ' 
tication and learning already possessed by adults. 

By 1970 a variety of schools had organized 
programs for individuals, primarily adults, which 
did not require attendance at the university at 
all. Since the study and learning was external 
to the campus thg degr&e became known as an 
"external degree'. ^ 

Once the thinking of educators had been opened 
to the possibility of new processes and procedures 
for learning, an avalanche of ideas came forth. 
Among these was the granting of degrees by institu- 
tions which were not primarily educational , 'such as 
government bureaus, business or professional, associa- 
tions, etc. (e.g., the U.S. Department of Agri- • 
culture Graduate School); the elimination of some 
or all of the admission requirements to establish 
open access to education'; granting credit and/or , 
degrees on the basis of evaluation of learning 
^regardless* of how acquired; teaching by non-faculty 
persons or part time teachers; the use of modem 
educatfon aids such as TV,' audio and cassette tapes, 
programed learning, computerized instruction, etc.; 
recognition and credit for 'informal leaming> and 
learning through experience. ^ 

^ As indicated by Dr. Hpule, "These bold sugges- 
tions make -it clear th^t ai watershed has been 
reached... Proppsals.^now being made go to the yery 
heart of the iyst^m^of higher education and call 
for radical changes in its structure and p|pcesses. 
Even in relatively conventiorval , and ^ell-established 
situations where there is no thought of undertaking 
thepxtreme proposals Just suggested, non-tradi'* 
tional curricula are being developed. "(2) 

The North Central Accrediting Association 
Indicates that toda^ every American university and 
college has 'at least one non-traditional program. 

The historical message is clear. American 
education is a dynamic institution which responds, 
however slowly and reluctantly, to the educational 
needs of society. External degree programs for 
adults have emerged as a much needed and lojgical 
extension of American educational delivery systems. 
It is bere^ to stay. It is the wave of the future. 



t American educational processes and procedures 
rr*t developed to their present state in a 
vacuum. Educational innovations from Europe have- 
had a profoiiW^ effect on American education. Most 
of us have heaW of the Open University of Great 
Britain, "bJt not all of us .perhaps realize that the 
University of London established over 100 years ago 
a program which allowed their students and graduates 
to pursue education external to their university. 
In fact, the external degree approach to education 
has found a stronger foothold in the European 
countries and has been more readily accepted there 
than in America. Many European countries have 
national open universities for the benefit of their 
citizens. 

Fer of the educational innovations in America 
reported above came about without vociferous 
criticism from some part of academia. Those indivi- 
duals for whom the currents and winds of change 
became too, strong reverted to name calling, labe^- 
^' ing as "degree mills" those institutions who had 
accepted innovations too quickly and implemented 
them too vigorously. 

Agassiz, a well-known 19th century philosopher, 
^ said t|>at every great innovation goes through three 
stages. First, people say it conflicts with what 
they hold most holy apd sacred; second, tfiey say 
that it has been discovered before, it iTnot new; 
third they say that they have always believed it. 
In like manner, many of the staunchest critics of 
educational innovations have, in time, become 
staunch supporters of th^se sjme innovations. 

Studies and vReports on Non>^Tradi tional Education 

During the 1970' s there have been several 
studies which have, in some major or minor way, 
contributed to the understanding, of non-traditional 
education and particularly to the external degree. ^ 
The first and perhaps the most well-known and well- 
done was the Carrnegie Commission on Non-traditional 
Study. Funded by the Carnegie Foundatioh, the 
GOfrrnission on Non-traditional Study was composed of 

'/26 of thffc^^jt outstand^ing educators in America. 

'^The fin^^hffls of this commission are clearly indicated 
in^their ^Jj*o books. The External Degree and 01 versity 
by Design (Jossev-Bass . 1973). (2«3) "The fundamental" 
reconinendation of this report ^s clear. The oft- 
stated American goal of full educational opportunities 
should be made reaVistically available and feasible 
for all who may, benefit from it whatever their ' 
condition of life. Colleges and oniversitiel^^.would 
work toward the absorption of the external degree 
into thefr normal process of degree granting, instead 
of keeping it as an ancillary part of their total 
program." 

While many universities have heeded the find-, 
ings of the Connlsslon on Non-traditional Study, 
a great number of universities have been reluctant 
to move in the direction of CTe external degree. 
This, in spite of the fact that separate studies by 
the U.S. Office of Education and trie Educational 
Testing Service showed that over 75i of adult Amer- 
icans want additional higher education and feel that 
the traditional university route is unable to deliver 
it because of barriers of time, place, cost and 
irrelevant courses and arbitrary requirements. 
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The early 1970's saw the completion of a number 
of studies which called 'for the establishment of 
new institutions with new processes and protedures 
to meet the expanding educational needs of ajdult 
Anericans. A number of institutions were created 
to meet this need. /A'few of these- are discusied 
in the next section ©f this report, 

II The Way It 1$.^-- An Overview 

there have been a. large number of institutions 
created during the 1970's specifically to serve 
the educational needs of adults. Some were estab- 
lished within existing uni versi ties, ^jtthijfe were 
new institutions created outside of e^iHlfig schools 
and for the specific purpose of servirtg mfd-career 
adults, 'A few of these will be discussed to give 
the reader an overview of the types oT, institutions 
extema-1 to the mainstream of education which 
'exists in Amecica^today. 

The on^ to be discussed will be >lew York 
Regents External Degree Program, Empire State 
College, Union Graduate Scl^ooJ and American* Inter- 
national Open University. ^ The first .two deal only 
in wdergraduate degrees; AICJU deals in all levels 
of degrees, and Union Gi^aduate School deals at 
the doctoral Uvel only. • < 

Before- embarking upon a description of the 
external degree as it exists today, the rekder 
should be cautioned that attempts to equate external 
degrees in process, procedure or outcome with 
internal degrees can be a frustrating and fruitless 
experience. This is not to imply that one is better ' 
than the other.' lacF degree deals with a clientele 
with a different set of needs, aspirations and 
objectives. As in every Other aspect of life mis- 
matches Can produce some unfortunate consequences. 
Tha^is, an "internal" oriented sutdent in an 
"external" program, or an "external" student in an 
"internal" program would produce, at the very 
minimum, a sub-optimal educational experience. 

The Repents External Etegree Program ^ 

The Repents External Degree Program is a truly 
"external" degree program. It is an undergraduate 
program run by the New York Board of Regents wh+ch 
evaluates a student whicK it has not dir^ectly 
taught. It has no campus, no resident faculty an<l 
no students in the traditional sense. It publishes 
its requirements for the degree and awards the 
degree to anyone who can meet the requirements. 
There are no requirements for admission, residence 
or age, and the methods of preparation are not 
prescribed. The degree requirements can be satis- 
*fied in a variety of ways. No cleTssroom attendance 
is required and no instruction is provided. 

Within the first two years of its creation in' 
1971, more^than 2500 people had earned Regentr 
external degrees, and well over 7000 others were% 
working toward that goal. The Regents External 
Degree Progfian received regional accreditation only 
recently with the Middle States Accrediting Asso- 
ciation. However, since the inception of the pro- 
gram, they have been accredited by New York State 
Education Department, a nationally recognized , 
accrediting agency. 



From 1971 to date there have been over 18,000 
graduates. The Regelits External Degree Program 
operates only ^t the undergraduate level and does' 
not offer engineering and other technical, degrees. 
Anyone caa use the University 's'services. The 
' co^t is minimal compared to residency based progrmns. 

Empire^State OaJege ^ / 

' Empire Sta^ College in New York has been in j.' 
existence s1^^ce.i^te(tum of the decade^and has 
issued many tholiS^nds of degr^evin art, science 
and professional studies at th6 undergraduate 
level. Empire State bases its system of education 
on its advisors who help the student tailor a 
degree program to the specific need of the student, , 
The student body ranges from those of traditional 

VSjllege age to individuals of advanced years. Each 
student has a "mentor" who is responsible for 
direcfting an4 advising him or |)er. Prior learning, 
regardless of how it was attained, is evaluated 
and credited, ^ 

^, .>0ver seeing the student's mentor is a commUtee 
of three Empire State faculty members who review 
the student-mentor relationship to ensure that 
Empire Staters standards are upheld. Overseeing 
the committee of three faculty members is an Office 
of Program Review and Assissment whith acts as a 
final check before the granting of a degree. 

Empire State University has a formally 
developed set of study-unit requirements that 
must be fulfilled by the student. Many of the 
study-units requirements can be met through 
prior learning or life experience by passing oral 
or written exams. Empire State's program requires 
a miTiimum of one year's study in residence in the 
program. A finaj oral examination is required by 
the University after all other requirements! are 
completed. Anyone in the U. S, can a^end.; The 
cost of the program is minimal to New York state 
residents. It is accredited by Middle States 
Accrediting Association. 

Union Graduate School 

Union Graudate School (UGS) is an out-growth 
of the Union ^for Expegftmenting Colleges and 
Universities* a group of colleges' and universities 
which banded together for the purpose of providing 
bachelor level programs for individuals who wanted 
to study at-^any of the universities and get credit 
at the "home" university, i,e. -the university at 
which they were matriculated. 

The UGS program is only for individuals who 
"clearly cannot obtain the kind of advanced train- 
ing they require within any conventional doctoral . 
program." 

Participants begin by attending a*four-week ♦ 
residential colloquium and are expected to spend ' 
two additional weeks attending -i'mini-Colloquia" 
or similar meetings, "During the first fo^r-we^k 
• session, the participants discuss their study plans 
with the staff and other students and develop a^ 
sense of goal and direction and an awareness of 
the steps to be taken and the effort to be ■ 
reqi^red. 
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After trie four-Meek (plloquium, a guidance 
committee Is formed made* ujf of a U6S facility ^ad- 
visor, two adjunct professors wh& live near the 
student and chosen by the studeqt sublet to UGS 
approval, and two studenVpeers. v^ojiowing the 
establishment of this learning committee the 
candidate spends six months or more in planning 
the degree program at the eOd of which a learning 
contract Is evolved and signed by all concerned. 

A large part of the program is sp^t in plan- 
ning and productin^a "projecV*demonstrating ex- 
cellencfe". This project mi^ be a traditional dis- 
sertation or any other type of project which makes 
a "significant' contribution to our culture". 

X When the project demonstrating excellence is . 
oqjnpVeted^ the committee decides on its accepta- 
bility. When it is approved the student applies . 
for thiKjJegrefe. The program requires a minimum 
of one year and can take a maximum of four y€ar^ 
to complete. The total cost is about tHree. 
thousand dollars per year. 

Union Graduate School works only at the doc- 
toral level, does not give credit for experience, p 
and doew not have programs in^the engineering 
sciences. Union Graduate School is a Candidate 
for accreditation with the North Central Accredit- 
ing Association. 

American International Open University 

American International Open University (AIOU)^ 
was created llri972 by ajj^oup of facuUy from the 
grcMluate schools of Harvard, U, Mass., University 
of Pittsburgh, Southern Illinois University (Ed- 
wardsvllle), and the Centre^l Midwest Educational 
Laboratory. AIOU offers external degree programs 
at all levels of education from the associate to 
the doctorate. The overwhelming majority ?Jf*the 
participants are at the Master* s or*Ooctoral level 
and in a wide variety of fields Including eng>- 
l>eering. 

pnce accepted into the program, participants 
of AIOU enter into a planning phase or "CAPS" dur- 
ing which Counsel inq. Assessment,- Planning and 
Screening are conducted. The CAPS activities may 
last several months. At its completion the 
student will have had his .experience and prior 
learning evaluated and possess an approved Master 
Learning Plan (Mtf) which^will guide his learning. 
There is no need for participants to spend physi- 
cal residency at the IJUverslty or other location, 
tut residency in the program is required for a 
sufficient time to plan and implement^an MLP 
and .a fJroject. .Orientation to the process is con- 
ducted via a detailed student and aMsory hand- 
book and through orientation discus^ns witFi a 
University coordinator. 

Each participant works with advisorv cominittees 
composed of two (sometimes three or more) indivi- 
duals who have been screened by the University and 
accepted as capable of doing the advisory work. 
Students are requested to nominate the advisory 
committee members with fin^l approval by the ' - 
University. Tbe University provides one advisory 
coBinlttee membe)*. 



The University also provides^ an Academic toun- 
cil cdMOsed of individuals who are familiar with 
stand^ffds and requirements of the University and 
which give. f4Dtft^proval regarding* each of five 
major milesldrte evehts during^ the student's tenure 
at the UniverHty. Acadernic^ouncil approv^rl is 
required at these points: \ ^ 

1. Approval of the advijsory committee. ; 

2. Approval of competencies which the parti- 
cipant wilT be requiVed to master. . , 

3. Approval of the Master Learning Plan. 

4. ^Approval 'of the preliminary project. 

5. Approval of the final project as submitted 
for graduation. 

After a candidates's conmlttee.has been estab- 
lished, the committee proceeds to define a Tist of 
competencies, i.e., statements ot knowledge and 
ability which the candidate will be required to 
master. These competencies are expected to be 
specific and supportive of these general competencies: 

DXTORA^ LEVEL COPETENCIES 

* A broad understanding Of the field as a totality, 
including a high level of understanding of the 
theoretica^l , practical, and subcategorical dimen- 
sions of that field, jf. 

* Mastery of at least one branch* of knowledge and/or 
skill within the field of a sort that enables one 
to function at a hi^ level as a specialists in 
that branch. 

* Familiarity with re$earch deisgn and methodology 
so that one can be competent consumer and critic 
of publisherf research studies. 

* Acquisition of skiTls tiecessary to carry out a 
research or actiOT^ p/oject which can produce new 
knowledge, insights,* or tools for the benefit of 

, others. , 

* A knowledge of the most effective ways of keeping 
up with the* developments in theory and techniques 
within the field of special izati 




MASTER'S LEVEL COMPETENCIES ^ 

* Mastery of at least one branch of knowledge and/or 
skill within the fjeld of a sort that enables one 
to function at a high level as a ^cialist ki 
that branch. 

* Familiarity with research design ahd methodology 
so that one ca?lwbe a competent consumer and 
critic of publisrSS research studies. 

* Acquisition of skills necessary to carry out a 
research or action project which <;an produce new 
knowledge; insight, or tools for the benefit of 
others. 

* A knowledge of the mgst effective-ways of keeping 
up with the developments in theory and tjecljniciues 
within the student's field of , special izafibn.* 

BACHELOR LEVEL COW>ETENCIES*' 

* An indepth understanding in a field of knowledge 
and/or skill which enables one. to function a^ a 
professional in that field. * 

* A familiarity with selected social and physical 
sciences, as well as several areas of liberal arts. 

* EITHER, possession of the skill and abilityto 
carry out, with supervision, a research or action 
project which can benefit society and the student; 
OR, successful completion of ^an appropriate practicum. 
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* Knowledge of the most effective wf^ys of keeping 
up with development 1n one's major field of 
Interest. 

iiJien these competencies (the competency list) 
have been approved by the Academic Council, the 
candidate works with his cownl^tee providing them 
'With documentation of his backgound and prior 
learning* Including transcripts md other documen- 
tation, flie coawlttee's responsibility at this [ 
point Is to determine whjch of the approved com- 
petencies are already possessed by the candidate 
and which are In need of further development. 
During this evaluation phase It 'is the participant's 
responsibility to provide to th^ committee what- 
ever documentation Is necessary to verify his 
possession of one or more of the competencies. , 

When the evaluation Is completed the committee 
wlll^have identified those competencies which are 
In need of further development by the candidate.* 
At this point the com«1ttee and the participant 
prepare a Haster Learning Plan (MLP) which defines 
In detail what will be done to master each of the 
remaining competencies, what resources are avail- 
able to work with, and approximately what time 
schedule will be adhered to. Once the Master 
Learning Plan has been designed it Is submitted to 
the Acedemic Council for final approval. If 
approved the committee and the participant proceed 
to Implement the plan with frequent feedback be- 
tween candidate and committee. If the Master 
Learning Plan Is not ad(:eptable to the Academic 
, Council^ It Is returned to the advisory committee 
f with specific suggestions which are then Incorp- 
orated Inte the plan. 

The Implementation of the MLP will take as 
ong as necess^iry to adequately demonstrate mastery 
of the remaining competencies. The amount of time 
necessary depends on the work to be done. Can- 
, d1 dates have spent as little as one trimester at 
the JiMlverslty and as long as seven trimesters. 
A trimester Is four months'. 

When all competencies have been mastered to 
the appropriate level required for the degree 
being sought, the edvlsory committee completes the 
final evaluation and verification of competency 
possession. This final evaluation is written , 
on prescelbed form? and submitted to tbe aoademic 
' Council \for final approval. If It Is approved, 
based t)n the existence of sufficient documentation' • 
and dther evidence, the Academic Council will 
inotlfy the advisory committee that the candidate 
'^may begin 'the Project phase of his program. 

^f-4he Academic Council believes one or more 
of thr competencies are. not sufficiently . 
mastered. It will so notify the advisory 
committee with specific suggestions as to the 
candidate's next steps. The advisory committee 
then proceeds to wor^With the candidate until 
all the competencies are mastered at the desired 
level. 



•A project is required it aJi^els from 
the bachelor 'js through the (jjJjStorate with each 
leve> having Its own requirements regardl^^g 
the nature and significance of the project.' * ' 
In all cases the project must be something 
which Is of social value and a significant 
contribution to the Individual's profession 
and/or society. The project phase of the 
program beg1n§ with the submission to his 
committee of a preliminary description of a 
project which the candidate desires to complete. 

Once the Academic Council tas appwved 
the project the candidate worlaon the project 
under the guidance of his advisory cettnlttee. 
When the project Is completed^ to the satisfaction 
of the committee and the Academic Council, 
the candidate applies for graduation. Sometimes 
an oral &fense of the project Is required 
by the Academic Council or by the participant's 
advisory committee. Whether or not such a 
defense Is required depends In large part on 
how closely the conmlttee and participant 
worked during the Implementation of the project. 
Some committees know Intimately how the project 
was conceived and Implemented and do not 
feel an oral defense Is necessary. Other 
candidates worJc more Independently and. In 
these cases, an oral defense Is* frequently 
required. The- oral defense committee Is 
composed of the advisory committee plus one 
member of the Academic Council In the 
participant's field of study. AiOU Is nearing 
the end of a year long self-study In 
preparation for application for accreditation. 

Evaluation of External Education 

How does an Individual jusge the effectiveness 
of an external degree educational experience? 
How would one judge which external degree program 
Isjthe best for a particular Individual? In 
s^rt, how does one evaluate external learning? 

External education Is by no means simple 
to understand and evaluate. Nor Is It simple 
to administer. In many ways, administration 
and evaluation of traditional "Internal" 
education Is much simpler than external 
education. In the first place internal education 
Is contnon and well-known to most of us, having 
experienced It ourselves. Secqnd, Internal 
education has, somewhat arbitrarily and 
artificially, quantified learning Into numbers 
of 'Credits within majors and minors each of..^ 
which Is made up of an accumulation of credits 
In designated areas and In specified quantities. 
It Is easy to count- the courses and add up the 
credits to come up with j total. If, that total 
equals or exceeds the total which defines the 
baccaluareate or other degree, and If the course 
distribution Is acceptable, the degree Is awarded. 
In short. Internal education Is focused primarily 
upon the "product" (knowledge) and various 
quantification methods to determine its relative 
presence. 
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Orr the other hand, external learning 
usually focuses upon the "process" as we11 as the 
learning outcomes of the process. But, 
regardless Df the focus, all education, whether 
External or internal, is ultimately evaluated 
on the basis of subjective decisions^^uTthe 
faculty or advisor. Within, external programs 
of learning, evaluation takes plafce sometimes* 
'by written examirtation, but more frequently, by 
"the successful completion of certain tasks. Some 
external programs atterapr to tailor their, 
evaluations to be easily translated into traditional 
terms such as credit hours. Other prpqrams 
completely ignore the traditional symbWs of 
evaluation and attempt to fashion an evaluation 
which is meaningful to the participant as 
fee<lback on his performance and/or to others who . 
can reasonably be expected to be interested In the 
eva^luation. Some external programs have chosen 
to explicitly detail on the transcript what the 
Individual did during the course of' his program, 
commenting upon what the individual knows and 
can do at the end of his program. 

Probably no one today is more aware of the 
variety of non-traditional programs from 
traditional and non-traditional universities 
around the world than is Dr. John Bear. Dr. 
"Bear, in 1974, completed an ^.axtensive study of 
all forms of non-traditional education with 
particular-attention to.extemal degree 
programs.^ ^ Dr. Bear^onments that the only 
means by which an indWidual can determine' the 
quality of the externa^ degree experience 
short of experiencing the program itself is to 
evaluate the credentials of the individuals 
Involved, the qualifications of the faculty, 
and appropriateness of the process and procedures 
U3ed, and to match these against your own 
reasons for* attending an external university 
and your expectations from the educational 
experience. Dr. Laurence J. Hollander of the 
New York Department of Education agrees with 
Dr. Bear in the need for evaluating the faculty, 
process, procedures and others involved in the 
institution prior to becoming involved in an 
external program. Your motto should be 
caveat emptor . 

After you make your eva>uation you will see 
that the external degree is most successfully 
completed by individuals who have commitment to 
their own learning, have established dear 
goals and paths to those goals, and have the 
drive and determination to carry on 'self-directed 
learning. 

One method used by* many to get an '^unbiased" 
and "authoritative" evaluation of external 
degree programs is to ask a favorite professor 
or other member of a traditional university 
what they think of it. Since most traditional 

university faculty and school administrators do not 
adequately understand external education and, ^ based 
-upon that lack of knowledge, view the external 
institution as competitive with their own, the 
opinions of sach individuals are likely to be 
biased or misinformed. So what is the individual 
left with? He is left with making hi%own 
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decision based upon knowledge of himself and h<1s 
goal and whatever information he pan obtain 
about the external 'degree program regarding its • 
faculty, processes -^d procedures. 

Ill Accreditation - What It 'ig and Isn't ^ 

T 

A few remarks should be made regarding the 
myths'and realities of accreditation in Afi^rica. 

America is the only country in the world ^ 
which does not have a ministry ,of education. 
In America evaluation of educatioVi is done by ^ 
a grou|J of private organizations constituted 
for the specific purpose of evaluating 
educational programs and institutions. The 
number of these agencies is large. Some agencies 
deal only in certification for licensure to 
practice a pnofession. Other agenc,ies deal 
specifically in the evaluation of institut,ions 
and programs within institutions. It is these 
latter two that will be discussed. 

^ ^There are two levels of accreditation in 
America: institutional accreditation and program 
or professional accreditation. Institutional 
accreditation, 1.%., accreditation based on an 
evaluation of the institution as a whole. Is 
done by a group of regional accrediting 
associations (e.g.. Western, North Central* 
Southern, etc.). By and large, accreditation 
by one regional accrediting association is 
accepted^ by all the others. **' 

Wittfin a university, the various colleges 
have their own accrediting associations. For 
example, engineering, business, nursing, 
psychology, etc., all have their own professional 
accrediting associations. These associations 
deal primarily at the bachelor's or paster's 
degree level and focus their attention on the 
contents of the 'curriculum and other learning 
experiences, establishing criteria regarding the 
number of courses and credit given for these 
courses. . [ ^ 

The conventional wisdom is that tfte accrediting 
association establishes the standtrds of education 
and evaluates <n terms of these standards. 
From this it is reasoned that the quality of the 
program is the focus. of the evaluation and that, 
therefore, accredited programs are of necessity 
of higher quality than non-accredited programs. 

A careful evaluation of accredited and norn 
accredited programs. will quic]cly indicate that 
this is not necessarily the case. There affe 

k schools of high and low quality in both camps. 

^A commission appointed by the U.S. Office of 
Education to evaluate the, effects of accreditation 
on undergraduate education reported in 1976 

...it sterns clear that the 
accre<Jiting agencies^ conduct 
"tSthnical evaluations" 
concerned with measuring 
physical facilities, facult/ 
• size, number of library books, 
etc. The agencies lack ' 
» , adequate indices f9r measuring 
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educat4ti»ia1 quality, and to 

* ^ the extent that the evaluations 

consider non-technical aspects 
' of currlculup and educational ^ 
* excellence, their considerations \ 
\ appe^ir to be based on unvall dated, ^ 
"personar or social". Impressions".' 

^ . ^ Tfce accrediting agencies and the * 
professlpnal assoclat^lons also 
C appear to lade tWfe capability 
to undertake responsible 
^ Iftncouragewent end accreditation 
"Mi^f non-traditional progr^... 

w A weakness of regional accr^itation 
, Is that it tes» for nost practical 
Bwrposes stripped wMng quality 
distinctions. S That will be denied, 
but believe -U is true and 
even axioiiatic. . . ' 

• Professional or pro-am accrediting 
associations cone closer -to the evaluation of the 
qtial.lty of eiucation than do regional acetyl ting 
associations! By ^sUbllihlng curriculum 
re^1re«nts and other daiiree^ oHented standards, 
the professional acciw#Miig associations help 

to assure that cll frsduajaes of accredited programs 
have somewhat the saur bapkgroiind and understanding 
of the subject matter. But eveff here it is 
difficult for the accrediting association to 
adequately judge the quality of the teaching and, 
more importantly, the quality of the learning 
whioff is going on. ^ 

The mere ability of students to pass on 
examlMtion does not of itself indicate 
quality learning. The real evaluation of the 
level of quality cofes when the individual faces 
the necessity to 'use what -he has learned in a 
real life situation.. >%jch education fails this 
test* Complaints from employers are commonplace 
JImiij re garding the educational and professional 
pvipttiatlon their emoloyees did not receive from* 
CotlcgK and universities. Mhat employers want 
are individuals that can produce. They want 
indirtdw»t$ of competence and ability as well 
as knowledge who can tacklS real problems and 
find reaT md feasible solutions. 

In order to meet this need some 
universities have established what is. known as 
cfampetency based education. In these programs 
co*petency generally meansi,that the individual 
has the knowledge* ability and attitude to ^ 
l^ve correctly in given^ situations and when # 
fy:ed with given circumstances. 

For example, the McMaster University School 
of Netiiclne in Uami f ton. Ontario, is a qompetency 
based university. Here learning is more tn terms 
of developing competencies for dealjna with a 
vwide v^rl^fy of problems rather ,than from the 



more traditional biosysteaks approach. Their 
approach is to irivolve the students with 
ej9>erts from the field as well as with experts 
from the fjiculty. The entire program Involves 
the* deeply in the solution of real problems, 
and the result is that hospitals have said that 
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McHaster graduates "go into internship behaving 
like doctors while graduates from other places 
come into internships behaving like graduate 
students." 

Regional accrediting associations have had 
a difficult fime understanding non-traditional 
. programs. Partly this was due to the fact that , 
external programs did not fit into the 
evaluation procedure used^by the accrediting 
bodies. In fact, most of the criteria 
. evaluated by the accrediting associations is 
absent in^jjjj external program. These programs 
often "have no campus, no buildings, libraries 
or classroom facilities. So it is Impossible 
to calculate such numbers as faculty-stiident 
ratios, full-time facNty equivalents, hours 
of classroom instruction, etc. 

'The accrediting association's slowness, in 
i^sponding to the non-traditional movement in 
AmeHcan education's well as other rigidities 
within their policies and procedures caused 
Senator Proxmire Tn 1975 to threaten to 
introduce legislation to take the accrediting 
power away from private institutions and 
establish it with the U.S. Office of Education 
unless some progress was forthcoming. 

Since the early 1970' s. regional accrediting 
associations have been under extreme pressure 
from many sides to bend to the winds of change. 
Caught in. the middle between member institutions 
who resisted innovation and outside forces in the 
form of lawsuits by individuals and institutions 
demanding change as well as pressures from the 
U.S» Office of Education for change, the 
regional accrediting associations have had a 
traumatic experience over the last decade. 

^ 0^ the resistance to the external 

eduwFRmal institutions from within the 
T^ional accrediting association comes from the 
fact that member institutions are almost entirely 
traditional universities who view external 
universities as a threat to their "standards'" of 
education as well as to their market of 
traditional students. However, the fact is that 
the vast majority of individuals who attend 
external universities are not within the 
- marketplace of traditional universities. The 
external student is primarily an individual 
who has established a- place for himself in his 
career and has no desire to upset the applecart 
, in order to meet the residence and other 
requirements of traditional Oniversities. 
• In other words, a clear slighted individual can 
see immediately that there is not competition 
between extemaV institutions and traditional 
universities for students. As mentioned earlier, 
external students would be as unhappy and mis- 
matched in an internal traditional university 
program^ as traditional students would be in an 
external degree program. ^ 



So far as "standards" are concerned, 
external learning^ is more demanding. The learninq 
is practice oriented and is learned better and 
retained longer than traditional classroom 
learning. 
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IV Thtf »y It Win<€ - A Forecast 

External elation is here to stay. 
Particularly at the undergraduate Tevel, many , 
universities have external prograns today, and 
■ore are investigating and implenentjng such 
prograMS. ^ 

The wajority of external education today 
goes on at the undergraduate level. Only a few 
schools have external programs at the graduate 
level. However, this is certain to change. As 
schools get more experience and feel more ^ 
comfortable with the external degree program, 
you will see a larger nunber of institutions 
offering external master's and doctoral leveV^ 
programs. It is wy prediction that by the end if >• 
the century, external education will be a^ 
com^place at all levels from bachelor's to 
•doctorate as Is internal traditional education 
today. 

Further, it seems cle^r to me that as the 
to education come down and the 
openness and ease of achieving education become . 
more prevalent, there will be a significant 
Jujnp in the percentage of the population with 
advanced education, and^with advanced degrees 
to certify that education, much of it from* 
external programs. With t^ proliferation 
of education it will become increasingly ' 
necessary for employers and others in the 
position of evaJuating another's education to 
focus on the indivfauals demonstrated competence 
father than on the possession of the degree. 

There will undoubtedly be a. larger number of 
Institutions designed specifically fdr the 
delivery of external education. These 
Institutions may have their own specialized 
accrediting association and will resist the 
next i«ave of innovation as vigorously asjthe 
traditional schools have resisted the external 
moveMent. Such Is the htstory of organizational 
evdlotion, and there is nothing on the horizon 
that indicates that it will be different next 
time around. 

A Final Word^ 

Ever since the first degree was conferred 
several hundred year$ ago by papal authority, 
there has been a gradual Increase in demand for 
degrees, until in America at tlie present time, 
a large portion of our population is questing, 
for a degree. Most individuals enrolled in 
universities and colleges are not there merely 
for the learning but primarily to achieve the degree. 
So strong is the pressure to achieve the degree 
that many students will literally do anything to 
accoiiplish it, as recent history has shewn. 

Many students view academic requirements and 
course assignments as merely obstacles or 
hurdles which they must successfully negotiate in 
order to eventually finish the course and be 
awarded the degree. Mucl^f traditignal 
education barOecome a gigantic game between 
professofl and students. Both parties to this 



game know very well that the major content o^ ' 
courses is learned only long enough to pass the 
exam successfully and Is never again remembered 
or used. 

This Is not to say or imply that none of 
traditional education is retained and useful. 
However, that which is constitutes the* smaller 
portion of the pie. 

A recent issue of IEEE Transactions Qn 
Education (November, 1977) contained an article 
by Dr. William S. Byers which showed that the 
Bwjority of mathematical education for engineers 
beyond algebra never or seldom used after 
graduation. Similar conditions «xist in other 
schools. There is a clear heed^for universities 
to restructure their curr1cula*i>i light of the' 
needs of the users of their end products. The 
gap between successful performance of ^ the. 
university and successful performa^nce in a 
career should be reduced or eliminated. In 
addition students should be taught how to learn, 
how to change with the changing society, and 
how to survive in a society in which rapid 
change is conmonplace and the knowledge which 
they, learn today will be obsolete tomorrow. 

Universities must learn that the proceaa of 
learning has become equally or perhaps more 
important than the product of learning. In 
large measure what is learned is less important 
than learning how to learn and to continue to 
learn throughout one's lifetime. 

In many, if not most, external degree 
institutions, the prooeaa is their most 
important product. Participants entering 
these institutions are introduced to a process 
which facilifates their planning and implementing 
of the learning program. The process of 
defining and panning the program is equally 
in^rtant to the implementation of that program 
Since it requires of the participant skills 
which will be called upon over and ove»* again 
throughout his career as new situations demand 
new learning. Once the participant in an external 
degree program has internalized the ownership 
of his education and has mastered the skills of 
learning, he will be in comnand of his learning. 
He will no longer have to look outside to 
agencies and institutions to structure for him 
a learning experience to fit him for new career 
opportunities. He will have within himself 
the knowledge and ability to fearlessly 
recognize the need for change and confidently 
set his career goals to accomplish the change. 

• ♦ 
Once set, he knows he can achieve Ms goals through 
a deliberate process of self -directed learning. He 
will kave the knowledge and ability to locate and 
utilize those human and non-human resources neces- 
sary to achieve the needed knowledge and ability. 

Dr. Malcolm S. Knowles, professor of adulV" 
and community education, North Carolina State 
University at Raleigh, is credited by many as ^ 
being the "father of adult learning." Of his f 
many years in the adult education field, Malcolm / 
Knowles said recently, "I have been so impressed 
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with the Jcy students have found In self- 
dlrected learning that I iiant to spread the gospel, 
>tjr ■otives are the motives of the missionary - so 
bewerd. I'll try to convert you," (6) Those of 
us responsible for external institutions delivering 
self-directed learning experiences to adults share 
the sentiMhts of Dr, KnoMles. 

tleferenc^: 

(1) A. J. Kock, A Journal of These Day s (New York: 
tk^rrm^ 1934X 

(2) C. tf. Houle, The External Degree (San Francisco, 
Ca.: Joffey-Bass. 1973)/ — 



(3) 



(4) 



(5) 



Covission on Hon-Tradltional Study, Diver sity 
by Destyt (Jdf fey-Bass, 1973), "j; 

John Bear> College Decrees by fail . (Little 
Wer: Rafton and bear, 1975} • 



. , Coipission on Undergraduate Education and the 
Mdcatlon of Teachers » Teacher Education In 
United States: The Responsibility Gap , 
(Lincoln: Uhlverslty of Nebraska PreSs, 1976), 

(^) _ , talking with Malcoln Knowles: 
The Muit learner Is A- 'Less Neglected Species*' 
In Training , (Minneapolis: Lakei«ood Publica- 
«on. 1977), P. 16, 





EUGENE G, STONE 



f4 



Eugene G, Stone Is President of American Inter- 
national Open'Universlty, an institution which he 
founded In, 1972, Over the last five y^ars Dr, Stone 
Ifas developed AIOU from inception to an institution 
with hundreds of advisors and participants. 

Born and raised In Salt Lake City, Dr, Stone 
'received V)is Bachelor's (1955) and his MBA (1958) 
from the University of Utah, After three years of 
study in ^quantitative methods and organizational 
development at Washington University, Dr, Stone 
received his doctorate In 1973, 

.He has seven years experience In aerospace 
industry as industrial and (quality engineer. From 
1963. thri^jgh 1973 he taught business and management 
science,»^ost recently at Southern Illinois Univer- 
sity at fdwardsvllle, Jfhile at SIU he participated 
In an experimental program "designed to increase 
student motivation through self-directed learning. 
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SESSION 6.2 



WHAT CONSTITUTES 
AN EFFECTIVE 
COOPERATIVE EDUCATION EXPERIENCE 

^ UurMM A. Hill 

.^••••••'vCp^W'ith'* Mwortlen Program 

Unlvmlty of tlio Pooifio 
■tooktofi; CoUfomlo 

COOPERATIVE ^CATI0I(: A STUDENT PRESFECTIVE 
This session will foctis upon (he factors which 
constitute an effective Cooperative Education 
Prograo froa the student's point of view. Students 
. froa various CO-OP schools will present a dis- 

cussion of those factors, which enchance and de- 
tract .from a CO-OP progrdi. Each student will 
. < give cm oral presentation outlining key positive 

and^^negative cooponenfts of CO-OP. Kollowlng these 
{iresentations will be a discussion of the ideas 
and suggestions expreseed by the students. 
* Questions froo the floor will be encourage<^ as a 

part of this session. »The overall purpose of the 
session is to identify those components of co- 
operative education which students perceive as 
valuably and enchancing as well as to identify 
^ constructive criticisos of cooperative education 
prograas* i«e» areas which can be improved or 
changed to strengthen existing programs. 



LARRY A* HILL 



Larry Hlll» a long time resident of California, 
holds the BA and MA in Political Science froa 
the University ef the Pacific. He also has done 
additional graduate work at the University of 
Stockhola'» Stockholm, Sweden. Mr.^Hill has ser- 
ved as Asrsistant Coordinator, Coordinator, and 
Director of the Cooperative Education program in 
the School of Engineering at U.O.P. During the 
acadeaie year 1976-77 Mr. Hill was a Training 
Coordinator for the Western Center for Coopera- 
tive Education. He has been active in Qoopera- 
tive Education serving as Chairman of the Co-op 
Sub-comalttee of the Engineering Liaison Committee. 
He has served on the Steering Contailttee which 
formed the California- Cooperative Education 
Association. 
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PANELIST 



JNIm. K«rpy Robsrtson 

Univmity of thm Paoifio 
Stookton, CoHfornla 




KERRY ROBERTSCW 



Born In Colufl^us, (M^ Kerry Robertson now refers to 
Seattle, \fK as her hone. Strong Interests In mathe- 
lutlcs and science prompted Kerry to apply to the 
School of Engineering at the University of the 
Pacific, Stockton, CA where she vas accepted with 
President's Honors at 'Entrance, an4 began as a civil 
-■anag^ent engineering major In the fall of 1973* 
Since that time she has become Involved In a nisiber 
of organizations and activities, serving on the 
Dean's Advisory Connittee, the President's Long 
Range Planning and Budget CooBlttee, and as senator 
and freshmen student advisor for the School of 
Engineering. Kerry is a student me^er of ASCE and 
SUE, and has twice served as an officer within her 
school's chapter. Kerry is currently in her third 
year of the School of Engineering's five-year co- 
operative educational program. She comi^leted the 
first of her Co-o^work experience this past suoner, 
with the Washington State Department of Highways. 
Her work with the planning and designing of Park 
and Ride Lots provided exposure to a wide variety 
of activities, including technical writing, • 
surveying, cost estimating and P*R. " 
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SESSION . 8.3 

TH^WALLS CAME TUMBLING DOWM: 
DISTANCE DEUVERY DISCOURSES 



San 
Diego 



Distance delivery, non- traditional study and 
educational technology may resolve some of the^ 
problems that educators are or will face shortly. 

Colleges aod university jfcards which look 
^ead win foresee the need to 'cffange their mis- 
sions to meet changing societal needs, while main- 
taining their academic excellence and staying 
solvent. Their new mission must meet the chal- 
lenges of rising costs* dwindling capital funds 
and shifts In student populations. Such post- 
secondary Institutions will share these desirable 
educational goals: 

1. provide opportunities for learning without , 
a residency requirement, 

2. allow access to education for all ages from 
eighteen to eighty, 

3. offer courses of study to meet the indivi- 
dual's career or life goals. 

k, .use educational technology to improve 
Instruct Ipn. 

This session wfll examine how three organiza- 
tions are develojl^lng models which address these 
problems. ^ 

"INDIVIDUALIZATION: AN EFFECTIVE APPROACH 
TO OFF-CAHPUS LEARNING", described by Jay Gilbert, 
Empire St^^te College, shows an approach to "dis- 
tance delivery*' from the viewpoint of a redesign 
of educational support structures. The primary 
Intention Is to give the Individual student maxl- 



\%mc A. Morgulit 
AsMolat* BMn of Ttehnoloty 
Ryorson PolytMhnle Institute 
^ Toronto, Ontario, Cono«lo 

mum control and respons Ibt 1 1 fAover his or her 
own education. To do thfi, dPlegcs must rede- 
f ine the role of the fapolty member, alter per- 
jceptjons of sr+labus and curriculum design, and 
expaftd recognition of where and how learning, 
takes place. 

< • 

'In the paper, "DEGREI E DUCAT I ON* THROUGH 
rt^RjO", Margaret Norquay, Director, Ryerson Open 
DS^lege, Ryerson Polytechnlcal Institute, will 
deal with the realities of pioneering a new Cana- 
dian-educational venture designed to meet the 
needs of students who" are unable to take advan- 
tage of traditlonaj educafiooal approaches. She 
win describe how Ryerson Open College uses Ryer- 
son FM station. CJRT (91.1 MHz) to offer credit 
and non-credit degree cour^ses to students in 
their home environment. 

A new learning and technology system deve- 
loped jointly by ACES^ Group of Community Col- 
leges, Goldmark .Communications Corporation and 
two other educational groups Is des^ibed by 
Dr. Peter Goldmark In "NEW COMMUNICATION TECHNO- 
LOGY FOR roUCATION". The objective of the system 
Is to provide life-long learning opportuntles to 
adults. everywhere. Dr. Goldmark wl 1 1 descri be 
how the newly developed Rapid Transmission and 
Storage System can, through high quality compre- 
sicn techniques, transmit up to' 60 simultaneous 
low-cost, high quality programs per half ^our via 
standard TV transmitters, satellite, cable TV or 
microwave systems. Dr. Goldmark will describe 
his experiences In working With the colleges In 
program preparation. 
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ISAAC A. NORGUIIS, 



Mke** joined Ryerson Polytechnlcal Institute In 
1963 as an Instructor. In 1965 he became Chairman 
of the Electrical Technology Department and was 
appointed Associate Dean In January 1970. He ' 
received his B.A.Sc. degree in Electrical Engineer- 
ing and M.A.Sc. In Engineering Physics' from the 
university of Toronto. He has held teaching posi- 
tions at the University of Toronto and the Uhlver- 
slty. of Waterloo. 

Hp is a piast Chalrron of IEEE, Toronto Section. 
Stft^ Joining ASEE In 1967. Ike has t^eld many 
executive positions. At present, he Is Vice- 
Chalnnan. ETD; Secretary-Treasurer, ERM Division; 
Director, TCC; Meaber, Hembershlp Policy Conwlttee; 
and Past Chalnwn, St. Lawrence Section. He Is a 
registered professional engineer In Ontario and 
has held several executive positions in that asso- 
ciation. 

His industrial experience Includes ten years in 
the donestic electronics field with EKI (England), 
Dominion Eletti^ome (Qanad'a), and Canacfian General 
Electric Company. 
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CREoff EDUCATION BY ilADIO 
RYERSOiy'S OPEN COLLEGE 



Margartt Morquay v 
Diractor, Rytrson Op«n CoHm^ 
Rytrson Polytpehnieal Institute 
Toronto, Ontario, Conado 



HISTORY 



Ryerson Polytechnical Institute haal a 
long traditilon of j5ioneerincrjae« "ievel- 
opnents in Mucation. Its (years of e^er- 
. ience in technical and vocational educa- 
tion provided the prototype^ f or Ontario's 
community colleges. Ryerson 's education- 
al radio station and its continuing edu- 
cation division which sends correspon- 
dence courses around half the world, have 
both pioneered in providing education at 
a distance. Ryerson Open College contin- 
ued in this tradition. It was the brain 
child of the^ Dean of Arts / who won the 
support for the experiment from the Pres- 
ident and the Manager of CJRT-FM, the 
educational radio station owned by the 
Institute, it was designed as an exper- 
iment and was inspired by news reports 
about the launching, of the Open University 
in Britain. The aim was to find put how 
radio with some assistance from tele- 
vision, could be used effectively ^o 
teach a university level course and to 
assess the potential market for such ^ 
Q^ucation. 

Open College offered its first course in 
January 1971. The teacher and the office 
staff needed t© carry out the project 
were borrowed from other Ryerson depart- 
ments and housed in CJRT-FM. It was . 
decided to offer Introductory Sociology 
as a first pourse becatise the subject 
^as thought to be timely IRd because 
a tenured sbciology tether was a^illable 
who had some experience writj^ppjr^SJnd 
broadcasting for the CanadianBroadcast- 
ing Corporation. The teacher appointed 
was nerely^sked to find out how to run 
a credit course on ra,dio. It was to^be 
an experiment that could fail. Trouble 
over approving the course for credit 
MM not anticipated since a tenured 
teacher was^ teaching the same course she 
would have given in the classrocn^. - It 
was only th<i delivery system that was 
different, public response to the first 
course was sufficiently positive t:o 



enable the Minister of Educat^^n to urge 
Ryerson to continue the experiment. From 
the beginning it. was a stated objective 
of Open College to offer courses in re- 
sponse to community needs. Continuous 
contact and' consultation have been main- 
tained with a wide variety of community 
groups, social agencies and educational 
institutions so that the courses selected 
for development would be those for which 
there was some evidence of demand. 



WHAT COURSES ARE OFFERED 

Open College offers t%ra kinds of courses: 
formal credit bourses, and informal non*- 
credit. Students registered for the for- 
mal courses do asBigmnents, .are tutored 
and evaluated, and get a statement of 
recognition or achievement at the end. 
Listeners may a^lso register for the formal 
courses and receive the student workbook 
which contains a detailed outline of all 
the radio programs, the assignments and 
the required readings. However, regis- 
tered li*steners do no assignments and so 
do not receive recognition. Listeners 
may also register for the informal courses' 
and receive a general outline of the ma- 
terial, but there is no channel of commu- 
nication with the instructor. 

There are two levels of credit courses. 
There are courses which provide a credit 
towards ^a-degfee program and there are 
short courses designed to fit the needs 
of a specific target group wishing to 
upgrade its skills. The latter are 
'offered in response to specific requests 
from the community. University level 
courses must be carefully scrutinized by 
the relevant faculty and are then approved 
by Academic Council, a body which coj^res- 
ponds to the senate in'othjpr universities. 
Since most students use Open College as a 
point of re-entry into the post-secondary 
educational system, the courses selected^ 
are those likely to have transferability 
at other universities. Other 'factors 
which influence course selection are the 
adaptability of the material for radio and 
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the likelihood of an dn^usiastic respon&e 
from the listening audience who contrib- 
'\:K;e financially to the sitpport of the 
radio station. ^ « 



UHIVERSITY COURSES 
^' 

A typical university level course will 
have the following con^onents; ' 

- an orientation, at which students meet 
theI2 tutors and broadcast instructors; 

- 48 one-*hour radio programs (two pro- 
grans a weeH) , each broadcas^ thiree 
different times; 

- 10 to 20 television programs, the 
content of Which is determined by Open 
College but V^^^^nanced and broadcast 
by the Ontario Educational Communica- 
tions AUthbrity; « 

- written assignments marked by a tutor; 

- two study weekends; 

-.^ a mid-term and a final examination. 

The .typical student^ho con^letes a 
course gains enough confidence and im-' 
proves his academic skillsaiafficiently 
to continue his studies by'enrolling in a 
degree or diploma program in a college or 
^tiniversity . Five university level credit 
courses have been offered to date. These 
include Introductory Sociology, Develop- 
mental Psychology, 20th Century Biology, 
The Canadian Novel and Introductbry 
EconfMDics. 



CERTIFICA TE COURSES 

'I 

Certificate level coursels are developed i'n 
consultation with potential students* 
The first such cours.e W2t& designed for 
volunteers working with disturbed children 
and came as' a result of a request from 
Metro Volunteer Centre. Meetings were 
held with over a hundred people from the 
professional auid. volunteer staff of some 
40 agenciias to find out what they wanted 
to learn through the course. Detailed 
notes 'were taken of these meetings , a 
connittee of potential students was 
struck, and a curriculum outlined. Open 
College took over from there and es^lo^ed 
appropriately qualified professionals to 
develop and present the course. Certifi- 
cate courses are of sl^orter duration than 
those at university l^el. They are less 
intensive # less costly and can be pro- 
duced in less time. However they are 
eminently suited for upgrading when a 
whole degree or dipltnoa program is not 
needed or required. 



A typical certificate course would con- 
sist of the following conqponents: 

- an orientation as above; 

- twelve to. fourteen oM-hour' radio 
programs over as maj/^ weeks; 

- 6 to 8 TV progreunrf;^ 

- weekly written assignments marked by 
- a tutor; 

two study weekends; 

no excunination, but careful. evaluation 
* on each etssignment. 



HOW OPEN COLLEGE WORKS 

All progreuos in credit courses are aired, 
at three different times each week in 
order to provide maximum listening oppor- 
tunity for students with irr'egular work 
hours or heavy feuaily responsibilities. 
The programs are also put on cassette 
and so are available through the library 
for students who miss the broadcast. 
The radio programs are supplemented by 
weekly or bi-weekly half-hour telecasts 
and foxxr^ days of study seminars held on 
caucus. All students aure provided wit:h 
a tutor who marks the as^^nioents, the 
mid-term and final examinations and is ' 
available by phone if consultation is 
needed* Tutors meet with their students 
on orientation and study weekends and 
are expected to make detailed written 
comments on al^ assignioents , so ihe 
reasons for grading are clear, ^his 
tutorial function is carefully monitored. 
All tutors must have a graduate degree 
(M.A.) in the discipline offered and are 
selected for their nurturing and suppor- 
tive qualities. 



WHO BENEFITS FROM OPEN COLLEGE* COURSES 

Open CQllege students come from a wide 
vairiety of backgrounds. The age distri- 
bution and educational level of the 
student depends somewhat on the course. 
Registration is completely open, anyone 
can register on the .payment of* the re- 
quired fee. If a student nks he can 
do the work he can take the course. It*s 
up to him to decide. Since he studies 
at home he 'can't hbld up the other stu- 
dents if he is ill prepared. 

The educational level of students ranges 
from those with grade 8 to those with 
post-graduate degrees who haven't studied 
the discipline being offered. Twenty per 
cent of the total student body have not 
gone' beyond grade 12. In some courses 
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twenty per cent have not gone further 
than grade 11 • ' 

The age range is from 16 to 70. However, 
a third of the students arc? between 31 to 
40 years of age and nearly all the rest 
are in age groups of 41 to 50 and 21 to 
30. 

Three quarters of all students are women 
and there is a wide occupational range. 
Approximately one third of those enrolled 
are housewives. Nearly another one third 
are professionals or managers. The re- 
maining students have included clerical 
and sales staff, draf tsiiien,. nursing and 
teaching assistants, blue collar workers, 
actors, journalists, security guards and 
postmen. 



ny of the students are people ^rtio h^ve 
^ propped out of the educational stream 
arid who for some reason are unadsle or 
too intimidated .to enroll in a conven- 
tional educational institution. Handi- 
capped persons, people working irregular 
hours orvpn shifts are able to take advan- 
tage of the alternative listening hours 
. or to use cassette tapes provided through 
the library system. A major finding of 

* the Open College experience has been the 
knowledge that a large number of people 
feel inferior because they haven't » 
earned a degree. And an equally large 
number have such low self-es-teem that 
they are afraid to risk exposure in the 
classroom.- Open College students can 
test themselves in private. By the time 
they go to a study weekend they will 
already have had feedback from their 
tutor €md their confidence will haVe begun 
to build. Open College students are 
exciting to teach. They work very hard. 
They do all the requited reading and 

most of the optional. And during the 
breaks at study weekend they want to talk 
aODOut the books they have read. Open 
College students enroll because they want 
to, not to please their parents or because" 
they have to put in time. Tutors and 
teachers working with Open College stu- 
dents often feel tbat post-secondary 
education is wasted on the young. Once 
an Open College student gets a credit for 
a course, he or she has a whole new self 
image and is ready to move on to something 
else. 

>* » 

For exax^le, a 51-year old man who worked 
as a security guard took the course for 
volunteers vrorking with disturbed children. 
Jte did very well* in the course^nd became 
aAolunteer for an agency, six months 
later he enrolled in a two-yeaf diploma 
course in child care at a community 
college. He was one of those who had 
thought educational doors wre closed to 

• him. ) 



A 24-year old*woroan who left school at 
grade 10 and was considered an unrepen- 
tant drop-out by her father and husband, 
both of whom were teachers, secretly 
registered in a university credit course. 
She was terrified of failure but with 
support from her tutor she achieved an 
'A' , astonishing both herself and her 
family. And she went on to earn a B.A. 
in an Arts Program in a university. 

Not all successful Open College students 
continue their formal education, but 
many report greater achievement in their 
jobs and greater satisfaction in their 
personal life. * 

^or example a nurse reported her promo- 
tion to a supervisory position as a result 
of a better self image and greater insight 
into human relations gained from her 
courses in sociology and developmental 
p^chology. 

A 50-year old woman who took the univer- 
sity credit course in sociology reported 
that she was thereby enabled to restore 
communication with her daughter, a third 
year sociology major in a university . 



PRODUCTION OF COURSE 

There are several steps to be taken before 
a course is ready for presentation.- Once 
the course has been decided and the out- 
line approved by the relevant academic 
department, the process of selection for • 
the production teeun begins. The normal 
production team is one or two instructors, 
an editor, and a producer with technical 
expertise. Once selected there is an 
initial training period to teach the in- 
structors the necessary skills. These 
include the techniques of interviewing, 
script writing for the ear and broadcast- 
ing (speaking a script as opposed to 
reading it) . During this period the 
prospective instructor has a chance to 
find out J^ow much work is involved and 
whether he can cope with being edited. 
The latter ujSually means being told some- 
thing is unclear and must be rewritten.* 
/ 

There is nothing occult about learning 
to write and speak for broadcast but the . 
skills do have to be learned and often 
take a great deal of time and effort. 
Academics used to being the supreme 
authority in their classroom are not used 
to having their work criticized much less 
being made to rewrite it. Sometimes they 
find the training and editing process > 
rather diffiodlt and painfull But the 
process is just as painful for the Open 
College staff who do the work of training, 
editing and production. 
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^students in the classroom may have to put 
up with whatever the teacher Wants to 
impose. But when an educational institu* 
tion takes to the public air waves the 
teaching Yi%m to be well done. Most edupa^ 
tional broadcast. .systems hire writers to 
rewrite what tbe academic prepuces and 
employ profcrislonal broeidcasters to^voice 
it. However r Qpen College has opted to 
train the teacher to write and broadcast 
•his own material. This provides atmore 
personal approach to students an^ as^ 
incompareible as an instructional develop- 
ment tool. 

The t^ical one-hour program will include 
a pre~taped talk by the instructor enriched 
by 'interviews wit!) 'experts on the specifios 
subject being dealt with. In addition 
there may be some feed-back on sjtudent 
assignments or some live coimnentary on 
events in the news which relate to the 
matter being studied. The courses in^ 
sociology and econ<)mics both had commentary 
on the news in ey^ry program. 

Since Toronto has two un^iversities and 
four conmunity colleges in addition to 
Ryerson Polytechnical Institute, thisre is 
no lack of academic expertise. In addition 
Open College tries to keep abreast of all 
the conferences, seminars and workshops 
that brin^ guest lecturers in from outside 
andvm2Jces arrangements to tape relevant 
interviews or talks with visiting experts. 
Consequently Open College courses may have 
interviews with twenty or thirty academics 
or scientists talking about their particu- 
lar specialty. 

For example, the current bffering "Money, 
Power and Politics" has interviews with 
Kenneth, Boulding, John Kenneth Galbraith, 
the Governor of the Bank of Cemada and 
some fifty othep economists from around 
the world Radio is much more flexible 
than television for this purpose because 
one can do an interview^on a portable tap4 
recorder in a hotel room, if necessary, or 
even over the telephone. For television 
one needs a whole crew of technicians. 

In addition to the radio programs, a stu* 
dent workbook is prepared. This contains 
learning objec^tives for each program, out- 
lines of the material to be presented, 
required reading, assignments and appro- 
priate dl^gJ?«^ms and charts. This material 
provides students with the freunework for 
making notes and makes a good substitute 
for the blackboard onQ .might use in the 
classroom. 



EVALUATION OF COIHISES 

All courses are carefully~~evaluated by the 
students who are asked to coiiqplete a 
detailed questionnaire aaaessing the value 



of each^ course component al3 dn aid to 
leamii^^g. This evaluation includes the 
rddio and televisiorf programs , assign- 
ments , examinations , student workbook, 
weekends and tutoring. 

The studeot evaluations are^ carefully 
studied each year and improvements made 
whenever possible. Open College learns 
from its students. Three extensive course 
eva^luations have beea done by outside 
agencies. 

The evaluation process is essential for 
a delivery system which is stitl regarded 
as innovative and experimental. 



RELATIONSHIP OF OPEN CCOLLEGE 
TO THE COMMUNITY 

From, the beginning Open College was con- 
cerned to present courses of such a 
quality that they .would merit accredita- ^ 
tion by other academic institutions. 

This goal has been largely realized, and 
over two hundred Open College students 
have been accepted and given credit at , 
s6rae half a dozen Ontario universities. 
However academics generally are suspi- 
cious of anything offered over radio and 
television and in the present climate of 
4ecliniTig enrollioaent are co]\cefned aibout 
job protection. % 

* Consequently the path to accreditation 
even in Ryerson has been rocky. Courses 
have never been rejected on academic 
grounds only bureaucratic ones. Despite 
the fact that Open College serves an 
entirely different clientele to day 
school, considerable en^gy is needed to 

-L get around the blocks . Academics who « 
dream of using other media than the 
typical classroom lecture should beware. 

C There *are considerable advamtages in pro- 
viding courses over radio. In addition 
to the flexibility already mentioned, 
there is an opportunity to do a great job 
of public education. Open College courses 
rarely have more than couple of hundred 
students, but the estimates of the listen-"- 
ing audiMce range from ten to twenty . 
thousand ^depending on the course and . 
season. 

On occ£isions when the. programs haye broad- 
cast ^ an open line phone-in for students, 
the public have sometimes helped out. 

For example, in the course on developmen- 
tal psychology, a student phoned on air 
X and asked the teaching psychologist a 
question in genetics that he was unable to 
answer. A leading geneticist from the 
University of Toronto heard the exchange. 



1978 COLLEGE INDUSTRY EDUCATION CONFERENCE 



206 



ERIC 



232 



0 



phoMd Open College office next day And 
offered to oome to a mkmifi weekend end 
conduct a seiiinar on genetics, she so 
enjoyed the experience she hae cone back 
every year the course has b^erf offered. ^ ^ 

Similarly during the sociology course a 
student.i^Kmed in to ask whether an obscure 
primitive culture fr<» the interior desert 
of Australia cooked their foo(l. The 
teacher did not know. But within minutes 
after the broadcast there was a phone call 
from an anthropologist who had the answer. 
He had spent several years studying 
Australian aborigines and volunteered to 
come ai^ be interviewed on a subsequent 
prografli. 

Open College seems to have captured the 
imagination of a large segment of the 
aqademic community in Metro Toronto* In 
the last two yearf som^^ur hund^d pro- 
fessors, scientists and^iters have 
Volunteered their services for interviews. 

Open Collegfe courses. have been greatly 
enriched and the ccwmiunity at large has had 
an opportunity to hear from some of its 
best minds* » 




MARGARET NORQUAY 



Margaret Norquay has been on the faculty 
^ ^iLthe Department of Sociology at Ryerson 
^Polytechnical Institute for ten years. She 

holds an M.A* from the -University ^of Toronto. 

Previous to her appointment at Ryerson she 
had a varied career as a community organ- 
izer ^uld adult educator and did research, 
writing and broadcasting for the Canadian 
Broadcastihg Corporation. 

She pioneered credit education via radio, 
teaching the first course. She was subse- 
quently seconded to Open College as Direc- 
tor, and later took on additional respon- 
sibilities as Program Director of the edu- 
cational station that carries Open College- 
courses, CJRT-FM. 
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IIUDIVIC^UALIZATION: AN EFFECTIVE 
APPROACH TO OFF-CAMPUS LEARNING 



Jay Gilbert 
Associate Professor 
Empiro Gtate College 
Lower Hudson Rogional4.earning Center 
^uffern.MeiM yprk 



0 



Colleges and universities are ixxrreasingly be- 
ing faced with the need to address and serve tiie 

^post-seoondary educational Mirations of part- 

\i2ne students ^ are workiJig adul|^^Many such ' 
'adolts do not live or work close oo^J^?^ 
of their choice. In sKaditiSnr inar^jB do live 
close to an otheridse appropriate co^fege have 
difficulty matching their own sctedules to those 
s6t 1^ by the college. How, *hen, can ^ college 
or univeisity respond to tiie educational needs of 
people who desire formal study, but for 
^tever reasGn, are uhable to* .attend regul£u;2y 
scheduled classes at a caofm? Ite purpose of 

' this paper is to, focus on this questicnr and to 
suggest a general approach to a solution. The 
discussion is based i^jon the authorls four year 

. escperienoe at Bipire State Colleger the altema- * 
tive college of the State Oniversity of New York. 
Studoits at Onpire State College ecce predoninant- 
ly Hgorking adults, with an average age in the late 
thirties. 

At the present tiny education insitutions serve 
alSKiBt exclusively as a source oC^aobjectHtjased 
"offerings", usually courses, that are arranged 
in largely preset jaequences for specific majors, 
degreSr or other purposes.' It is here proposed 
that institution should r in addition to "6ffer^ 
ings", also raRgavailable theiir personnel re- 
sources and physical facilities to individuals 
in ways that are not bound by the clock, by the 
calendar^ or by preset or prescribed curricular 
guidelines. TO eKxxnplish this, a different 
approadi tiD insituticnal support of student learn- 
' ing is required. Sudi an approach would have 
the following )cinds of general characteristics: 

A. Planning sigport for overall pr o y r a ci ; 

Insti'tutions Should provide support to indivi- 
duals or groups of individuals, to assist in the 
design of oonprehensive program plans whicti vculd 
help students to attain the dducaticnal oonfXM- 
ents of their wdriuor career goals. This process 
would require tte active participation of each 
yJhttVidoal^ ii\ the design of his or her program ^ 
plan/ It would ijqply a willingness on the part 
of the institution to negotiate and to arriv 
at plans which recognize imd evaluate the educa- 
tional status of each individual, and whicii pro- 
vide for variability of topics selected for study 
by individuals with different goals. 



B. Utilizatlcn of varied resources for learning : 



A "clearinc^Kxase " function sMDuld be developed , 
to identify, evaluate, and publicize existing and 
potential resources to support learning both 
within the institution and within the adjacent 
geographical region. These might include sdiedules 
of existing«3nd planned courses and availability 
of laboiratory space; names of faculty and other 
people in the region who would be willing to serve 
as guides for study or to assist in project design 
aT]d evalxoation in their area of expertise;- list- 
ings of 'field placement arrangements in businesses, 
industries, hospitals, gcvemnent and social agen- 
cies, public and private ocxinunity prganizations , 
etc.; and announoenents of research opportunities 
and available facilities in libraries, nuseuns, 
galleries, and concert halls. " ^ 

C. Specific plans tailored to the needs of each 
individual ; ~ 

Institutions should help individuals or groups 
of individuals to carry out each porticn of their 
overall p ro gra n plans by eissisting^ in the design * ^ 
and ioplementation of appi xu pi iate specific study 
plans. Such stucty plans should select study top- 
ics to meet specific content needs; respond to the 
availability of particular learning resources; 
addr es s differenoes in learning styles between in- 
dividuals; recognize the variability of time avail- 
able for study; and incliide evaluation schemes that 
are chaUen^ng and ap p r op r iate to the learning. 

To develop institutional procedures vMch can 
successfully incorporate the above conditions, it 
is necessary to redefine the rtj^les and responsibi- 
lities of faculty me!*ers and "students, alter per- 
ceptions of syllabus and curriculum design, and 
expand reoogniti<|i of where and how learning talces 
plaoe. 

Hie primary alteration of faculty role lies with • 
increasing involvement, in the planning and advising 
stages of student learning. Advising can i(!rd should 
be considered as an ongoing process during student 
learning,, occurring, continually and over time as 
■^an integral part of faculty^tudent interaction. 
Fiaculty must not only assist students in assenbling 
study plans that are academically sound, but imist j 
insure that the overall program plan will inde«d 
move the student in the direction of his or her 
long range goals, the faculty maSser most be aware 
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of student progreas, an? mast be prepared to res- 
pcnd with reoGBnendaticn^ and to dlBcuss Gptions/ 
\ if students desize to alter dixectLai during the 
oours^of their studies. 

MorecMBT, sinoe students nay ea^xress interest 
in studying, or mridng in a wijde variety of areas, 
a faoilty neoter voby, oh occasion, detBtndne that 
it is in app i- cpil ate to serve as the prinary in- 
structional rasouroe person .for a ^jecif ic student 
study plan. The faculty mester mist then be will- 
ing to a ssist the student in the selection of an 
apprqariate available learning resource person or 
opportunity. This zAle of "linking" the stixlent 
to appropriate resources will involve the faculty 
^'ncnbet in the "resource clearinghouse" function 
mentioned above. It is in fact the opinion of the 
author that the best "resource clearinghouse" is 
generated by, , rather than separate from, the 
faculty. 

Hhe traditi on al basis of syllabus and curricu- 
lira design also has to be reexandned when address- 
ing the needs of working adepts. Mults seeking 
additional f omal stu^ usually possess a back- 
ground of knowledge, skills, and experience not 
normally found in the traditional college-age pop- 
ulation. Often, tids background and experience 
may have served to clarify purposes, and to provide 
such adults with focussed career and processioned 
goals. In these cases, the usually linear subject 
progressions found" in standard curricula, and the' 
practice of requiring all students studying in a 
given area to cover the identical set of topics, 
may be an in c^jpii^l ate or insufficient institu- ^ 
tional response. Instead, individualized p r og r am 
planning may offer the best way to neet the de- 
sired learning needs of adults. 

An individualized ccnpirehensive plan worked 
out jointly between eadi student and the faculty 
can ser^ as an educationally powerful learning- 
si^port s^tn. If each individual can be Assisted 
to specify his or her career^ professional, aild 
e&icational goals, and if procedures can be deVel- 
K^0d to determine present levels of prof icifflcy 
in each of his or her areas'of eodsting ocnpetence, 
^then a plan can be assailed to provide study top- 
ics which build upon the background of the indivi- 
dial. ^ The object of such study might be to deepen 
or to provide greater theoxetical or experimoit^ 
rigor to an area of primary studmit interest. Al- 
ternatively, or in addition, it mi^ be uso3 to 
broaden the background of sonsone who is already 
hi^y pcofiessionally focusnd. It mi^ also 
serve to enable an individual to review or to 
date kn f wi fld g e in an area of current conce r n in 
his or her job. 

Oao^ an ovesaaU plan is agreed upon, the prdb- 
iBP for students "at a distmoe" b^xms of 
^^K^riately stiwturing te. learning that liwy 
mtk to carry out. A good wey for faculty and stu- 
dents Xo structure specific tcpictf or projects of ^ < 
indivi dtaal study, especially when regular classroon 
sttendanos is not an integral part of the learning, 
is to use leaming oontrac fa i.l ifisae are written 

, developed JoiijUy b e tw etn tte stpdoit ^ 



md the faculty manber, which describe the nature 
and Jspount of wok to be ccnpleted in a designated^ 
time, study can be organized to respond to spec- 
ific content needs, and tq time and geogr^rfiical 
oonstraints for student. 

It is alrea<^ a cliche, althou^ nevertheless 
true, ttiat leaming occgrB in mmy dif f erait set- 
tings and througjiout life. The use of individual- 
ized iBamlng o9ntracts can permit studaits and 
faailty to taKe advantage of an extensive variety 
of learning reeouroes ^ch beoone available at 
Y^nous times and places^ Fdr exan^le, joint 
agreements beti^een faculties can permit students 
to have access to prmiauB and facilities at ed- 
uoatiijnal institutions otter than th^ own. 
In addition, and itere applicable, a r r an gaaa it s 
can be made to permit students to capitalize on 
the array of leaming resources refSreaaited by 
professional personnel and facilitiesSt tiieir ^ 

fftes. In general, many resources for learn- 
ing other than regular courses already exist and 
can be used profitably by stuJents to assist their 
study. ^ 

A major educational advantage of the irtlivldual- 
ized program and study planning which mkes this 
approach particularly suitable for adults studying 
^irarily away fron a canpus, is the opportunity 
to actively involve students ,ih the design and 
organization of their own sta%. It is the ofc^ 
servatiai of the author that the greater the active 
invDlvanent of individuals in tiie planning stages 
of their work, the greater is their stake in the 
eventual outcome, m addition, as studaits begin 
to take on the primary responsibility for their 
«n study, tiiey beocrae more capable of self-direct- 
ed 3«ming: they begin to "learn how to learn." 
Fdr ^addties seeking to assist students t6 learn 
at a distance," these factors provide a strtjng 
base for learning in any subject or field. In 
addition, the direct faculty-student interaction 
can be intellectually challenging and nutu^y . 
awarding, as students progress, develop and 
learn. 



1. J. Gilbert, "Contract ^^eamii^ , Presented 
at Annual Conference, American Society for 
Bogineoring Education, Event 2530, ' 
Ft. Collins, Colorado (Jtoe 1975) . 
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Jay Gilbert (Ph.D., Materials Science, 
S.O.N.y: at; Stony Brook), worked for 
several years as tin Associate Physicist 
for the I.B.M. Corporation, He has 
taught in a conntunity college and was 
one of the founding faculty of a two 
year upper--division technical college. 
He is currently an Associate Professor, 
and Mentor at Empire State College, 
where he works primarily with adults 
studying in the sciences, technol%ics 
and in engineeri|^. 
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NEW COMMUJyiCATIOlM TECHNOLOGY 

FOR 
EDUCATION 



Pwtmr C. Goldmarfc 

PrMid«nt and Oiraetor of RasMreh v 
Goldmaric Communications Corporation ^ 
Stamford, Connootlcut 



Orte of the most important issues that needs 
everybody's immediate involvement, and parti- 
cularly by educators, is the growing exhaustion 
of our most essential r&sources: Human, Earth 
(which incluiaCT-rTlfrgy), 'and Environment. Due 
to the ever-increasing rate of changes in the 
world around us, th^ traditional cycle of develop, 
mg teachers to edutate the next generation 's too 
slow; and thus it i"s accessary for adults to learji 
about current issues and problems and ways to 
help solve them. , 
^> 

This paper jdescribes the objectives of a * 
newly formed consortium, representing the 
largest assembly of educational institutions 
which tn combination with a tecfenology-based 
organization have cooperated over the past three 
years.* The objective was to meet today's critical 
need in education by providing life-long learning 
opportunities to adults everywhere, near where 
they live or work. Adults today are ready and 
eager to learn about necessary changes in our 
life-style resulting in fuller dependence on our l 
own earth resources for many genera"t\on8 to V 
come,. Thus, in addition to career development 
drnd self^improvement, courses will also*deal 
with current issues and ways to participate m 
the planning processes. ' 

Members of the special consortium are: 

I. ACCESS Gr(Sip of Community College 
Districts of: 

Charlotte, North Carolina 
Kansas City, MisscAiri 
Chicago, Illinois 
Eugene, Oregon 
Costa Mesa, California 



2. State of North Carolina with its 
Rural Renaissar^ce Project represent- 
ing 57 Community Colleges 

3. American Association of Community 
and Junior Colleges 

4. Goldmark Communications Corporation 



The new learning and technology system, 
developed jointly by the ACCESS Group and the 
technology partner, is being applied to nation- 
wide adult educatioij. Satellite technology applied 
to the system can specifically improve education 
at all levels in rural areas including health 
courses in rural hospitals, as well as career 
education and general subjects in senior citizen's 
homes ^nd penal institutions throughout the 
country. To enjoy the full potential of an optimum 
system of terrestrial and satellite distribution, a 
large number of high quality programs is requir- 
ed. These now represent a major on-gping effort 
of the consortium. * 

^In order to enable a satellite TV transponder 
to provide low-cost ground coverage as well as 
program diversity and scheduling flexibility, a 
new technology, now ih the testing stage, will be 
employed. Thi^i is the RT^ System, which 
stands for Rapid Transmission ^nd Storage,* and 
was developed byi^oldmark Communications 
Corporation (GCC) jo^tly with the leading group 
of Community College Districts represented in ~ 
the ACCESS Group and the State of North Carolina. 
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Thii •ytmm of prograih forxiUt and delivery is 
bated on atlU pictures and found, and uses 
motion only when necessary for ^larity or 
emphasis. 

Of these new type of programs, over 500 
half-hour modules are now ia,production» some . 
combined into complete courses and designed by 
faculty teams of the ACCESS Colleges and North 
Carolina, The new format makes it possible to 
create extremely high-quality 4earning material 
£or a fraction ff the cost of conventional motion- 
type educational programs, atxd the rate of pro- 
duction i» substantially higher. Also programs 
can*be presented in different languages simul- 
Uneously, The RTS System permits the storage 
of programs on video tape, records, etc. , with 
a considerable compression in time and storage 
•pace. For instance, a one-hour video reel or 
record can store up to 120 di^erent half-hour 
programs, or 60 one-hour, or 240 fifteen- 
minute, etc, or any mix of ^hese. It is 
possible to view up to 60 different programs 
aimultaneousl)^ f rom, one video tap* or sfelect 
any one, instantoneoualy. The equipment 
ordered by the ^CCESS Colleges is designed 
to carry up to eight simultaneous, instant*iiei/t*ftly 
selectable from any of thirty, 

^ The RTS programs can also be transmitted 
over standard television transmitters, ^^yStettttes, 
cable TV or microwave, at high speeaM*4rt5^by 
up to 120 different half-hpur Rrograms can bfe 
transmitted simultaneously during an hour. A 
single satellite transponder could receive and 
broadcast over a 24-hour period over 2,800 * 
different half-hour programs/ In practice, 
conventional TV programs could occupy pa^t of 
tbis period, 

y 

The application of the RTS System to 
satellite transmission makes it possible to 
reach the widest possible audience across the 
nation at the least possiblfe cost by making the 
satellite signal strong enough to be picked up by 
a small and simple ground receiver. One way 
to provide a strong ground signal is to con- 
centrate the transmitted power intq^a restricted 
ground area ^d to shift the satelRte transmitting 
antenna ground f^ttern across the country in 
appropriate steps. For example,' the ATS-6 
Satellite with its two transponders could cover 
the continenUl United States, Alaska and Hawaii, 
in approximately 2, 4 hours and would be reAdy 
every 24 hours in all parts of the country. Pro- 
grams , requested by automatic coding through the 
telephone could result in some 280 different 
programs available for Users la each oFthe ten 
sections of the country dtrring every 24-hour 
period, B'ecause of the low cost of the ground 



equipment, the desired programs can be stored 
and ^hown as often as desired at times most 
suitable for the learning audience iii learning 
centers, institutions, hospitals, etc.s 

Satellites such as the CTS, with ^eater 
ground coverage, would only require approxi- 
mately four different ground segments. Thus 
a six- hour period would^rovide up to 720 differ- 
ent half-hour program's every 24 hours for each 
of the four ground segments, 

I 

In addition to the RTS method, conventional 
video transmission could, of cpurse, be used as 
well where a half-hour program would occupj^n 
equal one -half hour elapsed time, and would^W 
the only learning material which could be receiv- 
ed during that period within the ground coverage 
of the satellite. Actually, it is our expectation 
that it will be a combination of terrestrial and 
satellite distribution that will yield the most 
effective utilization of programming methods 
and delivery technologies for the services 
envisaged. ^ 

. Studies have shown that using the RTS 
System, one of the most effective uses of a 
satellite for edujpation would be in the role of a 
National'Video Library, Rapidly increasing 
numbers of programs in the RTS format a»e 
being produced to be incorporated into a national 
librairy service. Programs produced in a given 
state* in the RTS format can be made available by 
mail to aft the learning centers, as well as to 
educational ajid other, institutions within th^t 
state. Adults could come to learning centera^a 
short distance from home and enroUln courses 
for college credit, receive vocational training, 
engage in self- improvement, master new skills 
and hobbies. In addition, they would study 
national and community problems and issues, 
and new techniques to help deal with thes^ 
through local and state planning. 

Mailing of these programs, wh^ch in North 
Carolina alone already run into the hundreds, 
^may not be practical across the country, but 
would be within a state. Thus, the satellite or 
if not available, the Public Broadcasting System 
at night-time could assume the role of a Central 
Video Library with all programs generated in 
the other states available on demand. 

The educational consortium identified 
earlier is considering three major grou 
learners/us ^rf: 

1. Adults in rural communities 

2. Students m rural 2 and 4 year colleges 
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' Professionals: 

a) In the health field 

b) Educators^ engineers^ architects, 
businessmen, government 
employees, etc. 

c) People in institutions health, 
old-age, penal, etc.) ^ 

d) Students in rural elementary and 
liecondary schools 

e) People requiring literacy trairiing 
and high school equivalency 
courses throughout the country 



The major program needs applied to the 
adult learner targets, delivered in institutions 
or learning centers are the following: 

1. Courses^^ftv 2 and 4 year colleges 
with or without credits 

2. Vocational training 

3* Courses in self-miprovement 

4. Developmeat of new interests and 
skiUs 

5. Instruction in health care, nutrition 
and hygiene 

6. Child and home care 

7. Increasing awareness of community 
and national problems which should 
result in community involvement 



Regarding effectivenes/ of the services < 
provided in conjunction with existing institutions, 
the consortium intends to develop a system for 
judging individual student achievement and to 
compile appropriate records. For those 
learners who are Uught outside of accredited 
institutions, a suiUble method of assessment 
will be d|Mloped concerning learners' achieve- 
ments and^tention of participants' llltords. 




I>r. Goldwrk Is presently director of 
research for the Goldnark Cowmml cations 
Corporation. Bom In Budapest, Hungary, he has 
a Ph.D. In Physics from the University of 
Vienna, He has arlso received honorary doctors 
degrees In Humane Letters, Science, and Engineering 
frow Dartsouth College, Fairfield University, and 
the Polytechnic Institute of New York respectively. 
Frosi 1936 to 1971,^ was the Chief Engineer, 
President and Director of Research for the CBS 
Laboratories in Stamford, Connecticut. He Is an 
active member of various' professional societies 
and Is a Fellow In the IEEE. Society of Motion 
Picture and Television Engineers, Audio Engineering 
SOfclety, British Television Society, Franklin 
Institute, and the American Academy of Arts and 
Sciences. He has received numerous awards over 
his professional career from many professional 
societies and Is the recipient of the Morris 
Llebmann Memorial Prize for Electronic Research, 
the Vladimir Zworykin Prize. 



IN MWRIUM 

Dr. Peter Goldmark was killed In an automobile 
accident on December 7, 1977, two weeks after re- 
ceiving the Natlonal'Medal of Science from Presi- 
dent Carter. Since Ms retirement from CBS Labora- 
tories, he had devoted a major part of his energies 
to the development and application of communication^ 
technologies to education. The College Industry 
Education Conference expresses Its ^eep sympathy to 
Dr. Goldmark's family, noting that the termination 
of his brilliant cfreer Is a tragic loss for the 
people of this country. 

The Editors 
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Harold (Bud) E. Roush, Director. College Relations 
and Emolo/ee Services, RCA Corporation. RSME; . 
"enn State University. 1954. Registered 
ofessional Engineer in Pennsylvania. 

1954-1957 United States Navy; 1957-1961 Hamilton 
Watch Company, Lancaster, Pa.; 1961-1966 Link/ 
Librascope Ordnance Wv.,. General Precision, Inc. 

* 

1966 to Present - RCA Corporatio))^ Corporate Staff\ 
College Relations and Employee Services, College / 
Recruiting and Management- programs for recent 
graduates. Employee Services. * 

M^ber of the College Placement Council » including 
several, regional placement associations. Engineer- 
ing Manpower Commission, American Society for 
Engineering Education, the Cooperative Education 
/T Association, and tlve American Defense Preparedness 
Association. 



SESSlON 8.4 

« Wh'D ON CAMPUS 
HEARS INBUSTRY'S VOICE 



Harold E. Rmmh 
Dirwtpr mf C m li iHim IfemlmtiMS 
RCA, iMorpomifcmd 
Cfierry Hlll,«m Jmrsmy 



This sessldn is planned to provide a forum for 
identifying methods, techniques and new ideas on 
how to Improve coBwunl cations between Industry, 
business and government and faculty and university 
administrators. Conversations and visits are 
prevalent Between the two- comwjni ties. Effective 
programs by some corporations and universities 
have enhanced the degree of understanding on some 
campuses. Those programs that are perceived to 
be most effective will be reviewed and pitfalls 
will be Identified. HopefffTly, new ideas will 
eminate from the discussiort and the presentations. ' 
These* ideas sfH^Mt create new avenues of 
effective relations. Ptegative attitudes about 
Inconvenient or non-cooperative efforts will be 
identified. ' ^ 

Certainly we are aware of sumner employment of 
faculty, consultant and research contracts, and 
contributions of money and equipment. Advisory 
' councils and associate prograiB have long been 
excellent platforms for camp«s- Indus try relations. 

Who are the publics that faculty^ should be 
encouraging to have an interest in curriculum 
development, facilities planning and financial * 
support? What are some of the reasons business 
managers use to justify time and money* Invested 
in college relations? Certainly recruiting is * 
one obvious reason but the participants * motiva- 
tions for taking a personal interest include an 
offspring on campus, prevk)us associations with 
faculty and relatives in the neighborhood. 
Whatever the drawing card, how do we maiptain the 
Interest after the original motivation Wanes? 
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INDUSTRY CAMPUS RELATIONS 



PANELIST 

Arthur F. Hartford 

oRHanagor, Uhhrorsity/lndiistry Relations 
E.I. duPont D» Mamourt and Company 
Wilmingtpn. Dolawaro 



. There axe a variety of ways in which 
Industry attea^ts to covnuziicate its ideas to 
educators. So«e methods are quite forwil and 
designed for specific caapus situatitttis. ^is 
presentation will enua«rate industrial contact 
efforts conducted over the past several years 
in the Du Pont OMBpany, 

- Corporate Visitation 

• College and University Adxainistrators 
and Faculty 

• Plemt and Laboratory Visits 

• Matching special interests and 
expertise 

- COBHHjni cations 

• Corporate 

• College Relations 

^ • Technical Publications 

- Tedmical Society Activity 

^ • Officer Positions • 

• c^oadttee Assignnients 

• Preparation o^ Papers for Society 
Publication or Presentation at 

\ Society Meetings 

S 

• 'Society Meeting Attendance 

* Acadeaic Consultants 

• Exchange of Technical Infonaation 

• Sonars to Broaden Coverage of 
Coi^any personnel 

Technical Seaiinars 
^-y ' e Technical Society Assignments 

V ♦ 

• Special Requests 

e Through Publications 

-I Suaaaer and Co-op Enployaient 

• Students 
M Faculty 

- ^ • Year* In- Industry 

• ASEX - Engineering Departaient 

• Engineering Conaultants 



- Meaibership on Advisory Conmittee 

- Ceui|3u8 Recruitment 

e Faculty Interaction with Former 
Students 

• • Company Recruit»ent Brochure 

e Canpus Career Day Participation 



P4 




Mr. Hartford was graduated in 1941 from North- 
-eastem University, Boston, Massachusetts with a BS 
degree In Industrial Engineering, -After* serving 
4 years 1n the United States Navy, he was employed 
by the Ou Pont Company In 1945. His Initial emilloy- 
ment was In the Engineering Department where he had 
several assignments before transferring to the^ 
Company* s Personnel Division In 1950, He Is current- 
ly Manager of University and Industry Relations In 
the Ou Pont Company's Employee Relations Department, 
His professional activities Include past member 
Board of Directors of Eastern College Personnel 
Officers (ECPO), a past member of the Board of Gov; 
ernors of the College Placement Coiincll, Past ^Chair- 
man or the Engineering Manpower Coimlsslon, current 
Chairman of the Middle Atlantic Section of ASEE, and 
a past member of the Board of Directors of ASEE, 
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PANELIST 



Omn of EngiiiMring 

U.CUt 

Lot Afifloloo, Colifornia 




Russell R. O^Neill is a Professor of Engi- 
neering and Dean, School of * Engineering 
anc^ Applied Scienpe at the University of 
California, Los Angeles. He received his 
B,S, and M.S. degrees in Mechanical Engi- 
neering from the University of California, 
Berkeley and his Ph.D. degree in Engineer- 
ing from the University of California, Los 
Angeles. Mr. O^Neill joined the staff of 
the tJniversity of California, Los Angeles 
in 1946. Prior to 194f , he was associated 
with the AiResearch Manufacturing Company 
in Los Angeles as design engineer the 
DOW Chemical Company in Midland, Michigan 
as design and development engineer; and 
Dowell, Incorporated, also in Midland, as 
engineer. He is a licensed M/echanical 
Engineer in the State of California; a 
number of the National Academy of Engi- 
neering, Sigma Xi, Tau Beta Pi and the 
Aifterican Society for Engineering Education. 



PANELIST 



Joliii D. JUdon 
Di r oo fc or of 



Aofehrltloo 



InflnoMMiit CouMll 
Mow Y^rkf ^^H^^^offc 




John D. Alden , 

John Alden is Director of Monpower AcHvitiw for Engi- 
neers Joint Council, a federation of 38 U.S. engineering 
societies. His resportstbilities include conducting and publish- 
ing EJCS i^ell-known surveys of engineers* and technicians' 
solaries, enrollments and degrees, and the demand for engi- 
neers. 

^Mr. Alden is a groduote of Cornell University with a 
bachelor's degree in chemistry, and also has oBSEE'Begree 
from M.I.T. Before joining EJC he served o$ a career Engi- 
neering Duty Officer in the U.S. Navy, specializing*in 
submarine construction, logistics, manogement and qualify 
control . 
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PANELIST 



WiltiaM AtoMay 
Dmr tf EngiRMring 
Wnt Virainia Univaralty 
MsrgantMHi.' MfMt Virgiiito 




Mllllan lee *chley received his Ph.D. In Structural 
and Applied Mechanics frm Texas A&H University In 
1965. His Industrial experience Includes Jobs at 
Hughes Aircraft, Kissourl Highwiy Department. Nation- 
aT Park Servl^ and the U.S. Naval Civil Engineering 
Labs. He currently is a Professor of Mechanical 
Ehgiiteering and Mechanics at West Virginia Univer- 
sity. He has done a great deal of research in low 
cost housing Mterlals for urban areas and has «any 
publications as well as serving on the boards of 
several civic organizations. , 
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MAtTER OF CEIIEM0MIE8' 
. jMMsP.T^dd 
CliainiMNit CnglnMriiiv Tschmlogv D«partiMiit 
CaNtarnte Stat* Pstytiohiiie Unhr«rsity 
PoMM, CaUfopfila 



"HIGHER 'ly A KITE" 

THE CONQUEST OF AIR AND SPACE 



iiM KLIIfK£R» one of Hollywood's top comfy writers,^ 
first started his career as a wslclan, playing 
piano, accordion, guitar and banjo with nany big 
nc^e orchestras and for »ost of the Mjor notion 
picture studios In HolTyiiood where he also occasion- 
ally p}aytd saaTT parts In pictures. 

His first venture In hunor writing was at an early 
age when he started writing hunorous greeting cards 
and booklets* The very first one sold almost a 
half ailllon copies. 

Nr. Kllnker, who still files his om plane,. started 
flying in his Middle teens and later became an aerial 
notion picture caa«raiian during the early barnstorm- 
ing and stunting di^ys of aviation. This led to his 
starting his world-fanous^ollectlon of rare and 
anusino histrolcal aviation movies from all over the 
worlcf (now the world's most complete}, which Includes 
every happening from the Wrights to rockets. 

Edgar Bergen, during his first year on the air, 
happened to see Nr. K1 Inker showing some of his 
fmny aviation movies and was so taken with his 
humorous^^ talk accompanying them that he hired hin 
to write the^okes for the Edgar Bergen-Charlle 
McCarthy radio show, which Mr. Kllnker did during 
all the years It was the number one comedy show on 
the air* 

He Is now In his 24th year with Edgar Bergen, still 
writing the Jokes for Charlie NcCartr^, Mortimer 
Snerd and for the other dumiiy who was named after 

Nr. Kllnker Effle Kllnker. tie also has written 

for motion pictures, television and for various 
other comedians. 



SPEAKER: 



Zmno Klinfcer 
Cemedy Writer 
Hollymwod, California 
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SITE* 1978 
COLLEGE INDUSTRV 
EDUCATIOfrCONFERENCE 
SAN DIEGO, CALIFORNIA 



OUR HOST CITV 



1978 College Industry, Education Conference 
January ?4-27, 1978 



The third annual College Industry Education Confemece co- 
sponsored by the Relations With Industry Division, Continuing Enjfineer- 
ing Studies Division, Engineering Technology Division, Cooperative 
Education Division ^nd the Technical Education Council for the 
ASEE will be held in San Diego on January 24-27, 1978, You are 
encouraged to attend and participate in this conference. Make your 
plans now so that your calender will be free. 

Town and Cotntrv Hotel 
San Diego, California 
SEE YOU THERE 






PALOMAR OBSERVATORY-fThe hugh dome on Paloaiar Mountain, 65 miles north 
of San Diego city, holses the world's largest telescope. The giant 
200-Inch mirror enable scientists to explore an area one billion 
light years awiy. The observatory is reached over the scenic 
"highway to the stars" through San Diego's back country. 
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HARBOS TOUR— Sah Dtego Harbor Exojrslon boats give visitors to S^n 
Diego a close-up look at Navy ships and shore installations* cpmmerlcal 
freighters, the. picturesque tuna fishing fleet, aquatic wildlife 
ranging from sea gulls to sea lions, and the city's beautiful skyline. 
Don't forget your camera! 




SEAFOOD CENTER— Harbor Seafood Mart at the foot of Market Street along * 
San Oiego Ba^ is operated by five fish processing firms and-itincludes^ 
a major restaurant, two fast-service seafood bars, and a curio and 
expresso coffee shop— as well as retail and wholesale live and 
processes seafood. Odtside seating is available to visitors with 
"food tp go" and for those Just wanting to relax and, watch the boats 
go by. ♦ ^ 
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STATELY CALIFORNIA TOWER-Thls example of rich, 
ornate Spanish-Moorish architecture Is a familiar 
landmark in San Diego's famed Balboa Parle. The 
park covers 1,400 acrtes Ifi the heart of the city 
and Is the site of recreational and cultural 
facilities and the world-renowned San Diego Zoo. 




MAJESTIC COASTLIME^-San oWgo offers something for everybne In the realm 
of water fun. Done of the most popular bathing beaches i^^he famous 
La JoMa Cove, also a favorite with skin diving enthusiasts. 
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NATWAL HABITAT— San Diego Zoological Society's new 1,800-acre Wild 
Animal Park about 30 miles northeast of downtwon San Diego enables 
visitors to see animals— such as these elephants— In a natural ^ 
environment. The Wild Animal Park's population also Includes 
rhinoceros* 11ons» aheetahs, giraffes, zebras, antelope, cranes, and 
ostriches. The ZMiogtcal Society also operates the San Diego Zoo, 
which contains theNworld's largest collection of wild animals. 
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SESSION L 



^ 1978 " 1979 CIEC 
CONFERENCE COMMITTEE BREAKFA8T 

, MODERATOR 
^ ' ' Jamas P. Todd 

ChairmM^ EngitiMring Taehnology Dapartmant 
9 CaliforniaSftay Polytachnie UnivaraitY 

^ : , PomoiM<«liforiiia ^ 



No conference would be a success without a 
session devoted to tbe evaluation of the current 
conference as well as learning of the plans ^Or- 
the next one. This conference committee breakfast 
is designed primarily for those people who parti- 
. dtpated in the planning and operation of the 1978 
tlEC Conference, as well as those ^individuals who 
are resRonsible for the }979 CoUege Industry Edu- 
cation Conference, which will be held in Mobile, 
Alabama. 

Anyone is invited to attend and give their insight 
into how we might make the 1979 College Industry 
Education Conference more effective, • 



"Jim" is the Chairman of the Engineering Technology 
Department and a Professor in the School of Engi- 
neering at the California State Polytechnic •Uni- 
versity in Pomona-. He was the Associate Oean of 
Engineering from 1970-72 while the B.S.E.T, and Mas- 
tirs of Engineering programs were being developed. 
Prof.. Todd received his B.S-. and M.S. degrees in 
Mechanical Engineering from Stanford University. 
He is a registered^professional engineer (mechani- 
cal) in California. Prof. Todd was the W6-77 
Chairman of the Technology and Engineering Coordi-. 
nating Committee (TECC) of ASEE, having been the 
Secretary during 1975-76.^ He is currently Secretary 
of the /Engineering Technology Division (ETD) of 
ASEE. 'His thir^n years of industrial and con- 
sulting experiSe includes such companiejs as Pratt 
& Whitney AirdBt, Aerojet-General, Lycoming Divi- 
sion of AVCO, ^smadyne Corp. and JPL. Among his , 
professional society affiliations are ASME, ASEE, 
AIAA, and ASTM 
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SESSION M 



COMTINUING ENGINEERIMG STUDIES 

DIVISION 
SPECIAi^lNTEREST 6RDUP 
REGISTRATIDN AND CERTIFICATION 



Thoims F. Talb^c, P.E Ph.D. 
DirMtar, C«iitiiiuing EngiRMrtiig EduMtion 
Uniwrsity bf Alatema in BirnilRghani 
■inningliaiii, ANiImiiis^ ' 



THE EFFECT ON CONTINUING 

EDUCATION OF 
' REQUIRED CDNTlNUtttS EDUCATION 
FOR REGISTRATION AND Rf-REGISTRATION 



To function responllble Beabers of the 
engineering profession^ engineers mist ^continu- 
ally updste thelt knowledge. The' t^ical 
engineer who graduated from college twenty-flye 
years ago had no exposure during the fonal 
education process to such developnents as solid 
state 'dev.ices which have resulted in conpaet 
cOBputers; supersonic transports; Sputniks; the 
energy crisis and aany aajor and ainor techni- 
cal innovations that have been developed during 
this period. Engineers who graduated tyenty 
five years ago and are* trying ^o' practice en- 
gineering without Increasing their knowledge 
since that tlae are not effective and. In all 
likelihood by this %ime, dre unemployed. Con- 
sequently, continuing professional development 
becomes a niRcessity for every practicing engi- 
' near. As a result, of space programs^ and the 
multitude of high technology products that have 
recently. reached the market place, the pub^ 
is becoming more aware of the growth of tec^t- 
c#l .knowladge, and is expecting more from t;he 
technical coi^nity. 

Generally engineers, respond to their per- 
ceived needs for new knowledge by studying the 
8^>ccific requirements of their current jobs, • 
self -study, and participation In organized 
learning experiences. The technical societies ^ 
have contribut(»4 to the continuing education 
activities by offering a variety of programs. 
Some of the societies have programs whereby 
engineers can become certified at the end of 
the program. Others only award .continuing - 
^education units and.lesve it up to Individuals 
to organise their studies ^to meet their needs, 
while still others offer no formal continuing 
education activities other than the presentation 
of technical papers and reports at their local 
and annual meetings*^ 



Much controversy has arlse^over the 
necessity of providing formalized continuing 
education for practicing engineers. Amongthe 
^embers of the profession, those Iq education 
have oete most supportive of the requirement 
for ^ntlnuing education for registration and 
reregistration^, whereas those In Industry have 
been the most voeal against it. The public, 
however, is becoming more aware of the potential 
obsolescence of professionals, and several 
states have passed laws i^equiring a certain 
amount of formal continuing education in order 
to maintain professional registration. Pre- 
sently for the engineering profession, one 
state has passed a mandatory continuing educa- 
tion requirement and anotb^^has passed a law' 
authorizing the board of registration to re> 
quire formal education as a condition for 
. rereglstration, 

The trend in the country appears to be the 
^ establishment of mandatory requirements for 
fbrmal continuing education to maintain pro- 
fessional engineering registration. The effect 
of mandatory continuing^ education requireuents 
for. retegistration of engineers is complex and 

^ 'will be 'addressed at this session.^ The nature 
and type of various continuing education pro- 
grams will be discussed, along w^th the effect 
of .Increased mandatory continuing education 
for rereglstration requirements. Some indi- 
viduals project that mandatory continuing 
education will be required In all fifty states 

^ by 1985. If (hese projections are right, the 
demand for continuing engineering education 
proflgams will be greatly increased. The pub- * 
licnl concern for public safety has been the 
main motivating factor for the trend towards 
continuing education for rereglstration. ^ 
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CHQ^ F..7ALB0T, P.E. ^Ph.D. 




fi^om Auburn University In ^9 
Science (M.E.) from Calif "l 



TboMs F. Talbbt, P.E. Ph.D. received a B.M.E. 

^952 and a Haster of 
lAst. of technology 
in 1953 and a Fh.D.^ (M^E«> fron Georgia Inst, of 
Techbology, 1964. He |^ught at Ga. Inst, of Tech. 
and Vanderbllt Unlv.'^^nd served for 6 months as 
a visiting ^rofessor^ the Dept. of Metallurgy & 
Materials, Univ. ColIege,^^lv. of Wales, Swansea, 
Wales,^ U.K.' He joined the faculty of the SchcxU 
of Engineering, Univ. of Ala. In Birmingham In # 
1967 and became a Professor of Engineering in 1970 
and Director of Continuing Engineering Education 
ln^l972 yhen the office was established. He 
served for three years in the U,S. Air Force as a 
Project Engineer at the Arnold Engineering De- 
velopment Center and Is currently a member of 
the Air Force^reserve. He iia^ had Industrial 
experience with several major corppi^atlons and 
has served as a consultant for many companies. 
Professional Society activities Include member-' 
ship ih ASM, ASME, ASEE, AAUP, and SAE. 
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CONTINUING ENGINEERING 
^ EDUCATION IN A 
MANDATORY RELICENSURE PROGRAM 



JaniM H. MilF«r 
• Student ^ 

Wore«st«r Polytaehnic Institut* 
Wo^reMtar, Mf ssaehusttts 



^•idiB.PivnicIc 
Student 

WorcMter Polytechnic Institute 
Worcester, Meeeeohueette 



Abstract 



This paper concerns the role of 
continuing educatior> in a mandatory reli- 
censure program for engineers. A projec- 
tion was developed for the demand fSr* 
continuing engineering education in the 
next twenty years if, in that time, states 
«.'pass mandatw^ licensure laws.^^This paper 
!•§• a ctfndeftseC\ vef sfon of a larger report 
presented to the National Institute of 
Education in the fall of i9??.^ 

* 

Continuing engineeririjg education-^*^ 
pfograms are provided by several different, 
educational sources such as majdr univer- 
sities » professional engineering societies, 
and industries. The programs -vary from' 
short one-day overviews to sweater-long 
in-depth courses. But^althbugh there are 
a wide range of educational opportunities, 
continuing education programs reach only 
approximately fifteen percent of the total 
engineering population.^ 

This number will increase sharply > 
'when a mandatory relicensure* program is 
implemented. La^i^s have been proposed in 
state legislatures requiring engineers to* 
participate in •continuing education as a 
provision of license renewal. This law 
is presently in el^fect in the State of 
Iowa. A projection to 1985 has been made 
by the authors, showing the effect of the 
impl^entation of this requirement in all 
fifty states on the number of^engineeri 
engaged in continuing education* 

Assuming that this law will be put 
into effect, the demand for continuing 
enginee'ring education will skyrocket. We will 
,be unable to provide for^th^ increased neeii 
without the use of technSlogy. Infosmation 
for this paper was gathered predominantly 
/rom personal interviews withi 

ojohn Alden, Executive 'Secretary , ^fengi-' 
4 neering Manpower Commission 

oMprton Pine, Executive Director, 
National Council of Engineering Examiners 



o Donald Marlowe, Executive Director^^"^ 
American Society for Engineering ^ 
Education 

• Paul Rabbins, Epcecutive Director, 
National Society of Professional 
Engineers 

and many others fro in. the engineering , 
communityv 

Statistics 

In order to achieve the stated goal 
of projecting th^ effect of a mandatory 
licensure and relicensAire program on 
continuing engineering" education, the 
authors were faced with the task of deter- 
mining exactly how many professionals 
were acting in an engineering capacity. 
One *of the problems in determining a 
fixed figure for the pumber* of engineers* 
in the United States is in the definition 
of the term. "engineer. " 

Three major concepts of what is 
meant by the terms "engineer" and "engi- 
neering" are encountei^d in national 
manpower statistics^ Probably the most 
common is the "occupational" approach 
used by the U.S. Department of Labor and 
other government agencies, in v^ich people 
are oategotized according to the work 
they do. ■ The count of persons "working 
as" engineeJTs excludes those currently 
employed imder other occupational titles, 
even when they are cloTsely related to 
•engineering. The Departments of* Labor 
specifies that the xerm "engineer" refers 
to individuals employed in "engineering** 
at a level v/hich required knowledge of 
engineering equivalent at le_ast to that 
acquired through the completion' of four- 
year college course with a major in one 
of those fields, regardless of whether • 
they hold .a college degree. The problems 
that are encountered in utilizing the 
"occupational" ajjproach are numerous, 
this method runsihto difficulties with 
job titles, and is liable to obtain 
different response^^ depending on who is 
asked to do the categorization. Systems 
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analysts, computer specialists, designers, 
' planners, applied scientists, and others 
who may do engineering work but whose job 
titles do not include the word "engineer- 
ing" may or may not be counted as engineers 
within these specific guidelines. Unem- 
ployed engineersjyresent another problem, ^ 
in that if they^^tafc^temporary work in 
other occupations, th^.bdcome employed 
salesmen or taxicab. drivers by the '.'wor- 
king as" method of counting. This* can 
significantly ailK^t labor force statistics 
which are obtained by adding the employed 
and the Job-seeking unemployed. . . 

T ' 

A second concept is involved in the 
"educational" approach, vmich is the basis 
for the data collected by the National 
Center for Education Statistics of the 
Department of Health, Education, and- 
Welfare. In this case, the field of 
college study determines the classification 
regardless of what students or graduates 
are planning to do. T]ie strong point of 
this approach is in that of its definition 
of an "engineer." There is liftle ambigu- 

about a college .degree. WhiJ.e the c 
educational approach is reasonable for 
counting degrees, ^en applied to the 
working population it would exclude many 
persons who are recognized as engineers 
but do not hold degrees. Also, employment 
counts based on education usually refer to 
the person's highest degree vmich confuses 
the status of engineers with a Master's / 
Degree in Business Administration or other; 
non-engi'neering field. For these reasons, 
the educational approach has drawbacks in 
providing a workable definition of the 
engineer. 

The third major approach is to tiefine 
eijflneering by "professional" identifica- 
tion, which can be mestsured in various 
ways. One method is to ask the individuals 
to Qlassify themselves according to their 
overall education and expe^:ience. The 
National Science Foundation uses a varia- 
tion of this approlfch, in which they esta- 
blish a set of critemia based on the 
answers to several qAstions- dealing with 
education,, anploym^nt^Wid professional 
affiliation. More restlfi'Ctive definitions 
of professional identity are sometimes 
used such as mrabership in an engineering 
society or' state registration as a Profes- 
sional Engineer. The narrower the criteria - 
l>e<iomes, the smaller will be the group 
ultimately counted as "enginee/ 

Another probl^S4n\£inpoilft a 
figure of the number of ^5gineers'4s how 
to reach the population in order to count 
them. The difficulty with using the data 

fathered by the Bureau of Census is that 
t only se^ks detailed information on a 
small sample. Although the samples were ' 
surveyed for certain data concerning the 
occupation of employed members of the 



household, the information in many cases 
was provided by someone o^er than the - 
wage earners themselves, ^his does not 
provide for an accurate estimate. The 
DepELTtment-^ Of Labor obtains their statis- 
tics by surveying a sample of the esta^ 
blishments in which engineers and scien-^ 
tists were employed in private industry 
and supplementing .this count by obtaining 
data on engineers in the federal, state, 
and local governments, educational insti- 
tutions, non-profit organizations, and 
the self-employed based on the occupation- 
al definition. In all c?ses except self- 
employment, the information was provided 
by the employers rather than by the work- 
ing engineers themselves. 

In 1972, the National Science Founda- 
tion conducted a postcensal survey close- 
ly examining 100,000 people identified 
as engineers, scientistSttechnicians, or 
other closely related occupations in the 
1970 census in addition to 5700 other 
names with a college degree but not in 
any one of the "target occupations." 
Criteria was developed to categorize ^ 
respondents into scientific and engineer- 
ing fields on basis of factors inclu- 
ding educationwexoerience, and profes- 
sional identilBMKn. 

The big advantage of this approach-- 
is that it identified a body of scientists 
and engineers vi^ose professional qualifi- 
cations aure not subject to serious chal- 
lenge. It is therefore possible' to ana- 
lyze other characteristics of thia popu-^ 
lation, such as participation in continu- 
ing engineering education programs, with 
reasonable assurance that they apply to 
recognizable professional groups. To 
keep their information up-to-date, NSF 
l^ supplements their statistics with addi- 
tional data from the National Academy of 
Sciences and the Laboratory for Research 
on Higheif' Education at the University of 
California at Los Angeles. This is the 
most comprehensiv-fe source *of data on the 
engineering population available today 
and consequently the authors have chosen 
to use these statistics in all following 
refer'Snces. The National' Science Founda- 
tion's latest figures bring the total of 
engineers in the.-United States up "to 
approximately 1.1 million.^. 

Licensure and Relicensure 



At this .time; laws are in effect 
requiring all engineers' to be legally 
registered in the state or territory^ in 

' U.S. Scientists. .and Engineersi 197^ . 
Surveys of Science Resources Slries, 
National Science Foundation, NSF 76-329', 
p. 8. 



1978 COLLEGE INDUSTRY EDUCATION CONFERENCE 



230 



which they practice. Although this law is*' 
currently in effect, only approximately 
forty percent^ of all working engineers 
are licensed. This small percentage can 
be attributed to the many exemtlons avai- 

^ lable including governmental » industrial, 
and utilities. These exmptions place the 
liability of work done in the hands of the 
employer rather than the individual. It 
is in the opinion of bdth the state legis- 

^ij^atures luid the professional societies 
* that before action can be taken to mandate 
professional development activities for 
the purpose of license renewal, something 
should be done to enforce the initial 
registration requireoent. 

The purpose of the periodic relic en- 
sure conqept for license renewal is to 
insure the public from registrants that do 
not keep up-to-date in their specific 
technical field. In contrast to the ques- 
tion of licensure, relicensure is the sub- 
ject of debate between the legislatures 
and the professional societies* 

In an effort to prepare for a state 
mandated relicensure program, the five> 
follovrir^ recertification type programs 
have been proposed t ^ 



A. 
B. 



D. 
B. 



Point Credit System 
Professional Advancement. Recogni- 
tion Program^ 

•Registrants Documents Professional 
Growth 

Registrants Police Their Peers ^ 
Re-examination of All Registrants-^ 



A more detailed explanation .of these 
prograiM may be found in an American Soci- 
ety of %4/J8>Engineers' publication, called 
Hthics. Professionalism, and MaintaCining 
Competence . " 



Continuing E^ineering Education 

^ Continuing engineering education is 
increasingly being recognited as a major 
vehicle for professional development in 
the light of an ever expanding body of 
technical knowledge. There are three 
majoT suppliers of continuing engineering 
education in the United Statest profes- 
sional te<ihnical societies, universities, 
and industrial in-house programs. Each 



^aul Robbins?^ interview with the 
Executive Director of the National Society 
of Professional Engineers (NSPE) , >^ashington 
20" September 1977. 

' 3 

" ^Preprints for the ASCE Professional 
Activities Committee Specialty C onference ! 
EthicstProfessionalieST and Malr 



has its advantages and limitations. All 
the major societies such as IEEE, ASME, 
ASCE, and AIChE offer, continuing education 
courses. Most oewses are of one to -five 
days in duration and are taught by leading 
professionals in the field from academia, 
industry, and government. The courses 
are predominantly held in major metropoli- 
tan areas urtiere the demand is greatest. 
They can also be given in-house at the 
industrial plants, pne comprehensive 
education program is given by the Educa- 
tional Activities Board of the IEEE, The 
number of courses offered has increased 
ten-fold since 1972hand its attendance 
has grown ^il^ise. 

The engineering societies have found 
that the most successful course length, 
in terms of enrollment, is the two-day ' 
program. One-day courses do not cover 
enough material /while three or more days 
present cost-eftio«ncy problems for the 
engineers' employer. For example, for a 
five-day course, a company must pay travel 
expenses and lodging for rive days, The» 
two-day course is a compromise between 
content and cost. For all soicfeties, the 
same^ cofistrsdnts of cost and content 
influence program length. 

One advantage of a socieiy-based 
course is that the society is able to 
choose the leading experts in the field 
of study for each course. In industry, 
t^e choice of instructors is usually 
restricted to the personnel of the compa- 
ny. The universities can sometimes uti- 
lize outside experts but the location is 
restrict^ to one area except for very 
large prograns such as UCLA Extension and 
the University of Vfisconsin Extension, 

industry, has a vital role in provi- 
ding continuing education for its engi— ^ 
neers. One reaison is the fact that busi- 
ness and industry employ ..over 7W of the 
engineers in the coutry,-' Large corpora- 
tions such as IBM, Gerf^al Electric, and 
the Bell System have extensive continuing 
engineering education programs for their 
employees. 

Most large firms have some form of 
in-house continuing education for their 
engineers but smaller companies do not 
have the resources to invest in an exten- 
sive program. The employee^ of the ^small- 
er companies are at a disadvantage, ' Engi- 
neers from smaller companies can use uni- 



EtnicstFroiessl o nallsmt and Maintaining " 
fcompetence , ^New^ Yorkt ASCE. March 1977) , 



pp. 171v-172 



Vincent J. Giardina, interview with 
the Manager, Continuing Education IEEE, 
Piscataway, NJ, 22 September 1977. 

^,S, Scientists and Engineers , p,5. 
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nlTersity prograas such as the continuing 
mgineering education program at George 
Wasliington UniTvrsity. 'At QWU last year, 
Bore than 6000 engineers and scientists 
attended courses, giyen predominantly in 
the Washington metropolitan area and also 
in such places as Florida, Califox|iia, 
Argentina, and Spain. A key to thSe success 
of the George Washington program is^ mar- 
keting. Over $250,000 were spent on ad- 
vertising last yeAK Most o^H^e engineers 
taking courses were- rrom organisations 
that were unable ^to develop a continuing 
engineering education program but were 
willing to pay the fees of the course, 
travel, and lodging for the engineers. 
In fact, 99% of the enrollment had the 
courses paid fbr by the employer. In the 
opinion of Jack Mansfield^ Director of 
Continuing Bigineering Education at GWU, 
if a mandatory relic ensure program werb 
put into affect with all exemptions re- 
pealed, the demand for courses would triple 
at GWU. He felt thatvthe program could 
handle this increase: 



A Technological Delivery System 

The large program at George Washing- 
ton University could not possibly reach 
all engineers in the United States. They 
are spread too thinly over all p&rts of 
the country making traditional continuing 
^ucation in some areas unfeasible. In 
no one region in the U.S. is there mor^ 
than 20% of the total national engineering 
population.' Technology could play an 
extensive role in delivering continuing 
education to engineers in the entire 
> country, regardless of region. The most 
^active organization at this time in media- 
based continuing engineering education is 
the Association for Media-Based Continuing 
Education for Engineers (AMCEE) . AMCEE 
is a consortium of fottr-year engineering 
degree granting institutions. 



Conclusions 



After detail^ investigation of the 
project topic, the follov^ing conclusions , 
wej*e drawn t 

1. The implementation of mandatory 
^ licensure and relicensure program^ 
for engineers is inevitable. 



In order to implement these programs, all 
industrial, governmental, -and^ utility 
exemptions will be repealed. 



Jack Mansfield, interview with Direc- 
tor, Continuing Engineering Educatipn at 
George Washington University, Washington, 
D.C. , 5 October 1977- 



2, Relicensure will be contingent 
upon professional development * 
activities with a special enipha- 
sis on involvement in continuing 
engineering education programs. 

This will be an sulded requirement to that 
of submitting a renewal fee. 

3. If the implementation of conti- 
.nuing engineering education does 

not change I it will be unlikely 
* . that continuing education esta- 
blishments will be able to pro- 
vide education- program^ to those 
-in need of them. ^ 

A projection has been developed of the 
demand for cofitinuing engineering educa- 
tion in thexnext twenty years if, in that 
time states pass mandatory lipensure laws. 

/projected DEMAND FOR 
fONTINtiNG ENGINEERING EDUCATION 



10 

• o 



X 



i5 



19c 



20C 




An illustration of this projection can bfe 
seen in the figure above. 

The population of engineers was taken 
from the National Sfcience Foundation Study 
of Scientist's and Engineers in 197'f^*^he 
participation in continuing engineerir 
education programs was extrapolated 
data provided by the professional engi- 
neering societies, continuing engineering 
education departments of major universi- 
ties such as Qeorge Washington and North- 
eastern, and a study xdojie by the National 
Industrial Conferenc^ Board of New Yoi;k 
in 1976 concerning ''Industry and .Education. 
The large sudden increase in demand pro-' 
jected is diie to the assumption that a 
mandatory relicensure program requiring 
continuing education as a coriditiorl of 
license renewal is implemented in all 
states over a five-year period from 19B0 . 
to 1985 with a license renewal period of 
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three yeigrs* Hence, the demand wi] 
about the year 1988, 
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Heidi S. Pivnick and James H. Miller 
are juniors at Worcester Polytechnic Insti- 
tute in Worcester, Masdachusetts. Miss 
Pivnick is studying computer science with a 
special interest in conmerpial appliqations 
and Mr. Miller is working towards a degree 
in electrical engineering. Together they 
worked op a research project concerning 
continuing education at the National Insti- 
tute of Education in Washington, D.C. in 
partial fulfillment of the degree require- 
mpnts>At W.P.I. Jlr. Miller also has expe- 
rience] working for tne U.S. Army Corps of 
Enginelsrs. Both students are active in 
school activities. Miss Pivnick is a mem- 
ber of the Trustee Committee on Academic 
Policy and Student Affairs and Mr. Miller 
serves on the Faculty Cumiculum Comsiittee. 
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SESSION N 



COMTINUIiyC EMGINEERING STUDIES 

DIVISION 
SPECIAL INTEREST GROUP 
PERSONALIZED CONTINUIIVre EDUCATION 



The Personalized Continuing Engineering 
Education Special Interest Croup (PCEESIG) wal 
otganized in November, 1974 to provide a fonia 
for those interested in exchanging Infomation- 
on developments in this fields 
J 

PCEESIG nembers have published a number of 
bibliographlea and articles, a book, a workbook, 
and guide manuals to various aspects of this 
fitfld. Host, but not all, of these have appeared 
through ASEE publications. 

, In addition, PCEESIG members have conducted 
four workshop-discussion sessions at recent ASTD | 
and CIEC meetinga. ' These sessi^nq have been 
d^e^igned to sl\are PCEESIG nemb«^*s finding on 
prof essioilal developmeiit, careler management, 
personalized education and personalized in- 
structional technology vitiyothers active or 
interested in this field 

In January, 1977r^EESIG members elected to 
broaden considerably membership of the GroujTin 
Qrder to establish a national network of mutual 
assistance in implementing PCEE. A Directory of 
Active Practitioners of PCEE was published in 
Hay, 1977 listing 44 individuals; the end of 
year (1977) listing target is 100 practitiohers. 
Individuals newly active in personalizing edu- 
oation for practicing engineers, engineering 
technologists, 6^ applied scientists. Including 
ienglneeMng managers, are invited to share their 
pTobl«u add successes with this national network. 

The current scope of PCEE implementation 
nationally, and the unresolved PC££ problems 
needing resolution or research will be the focus 
of the PCEESIG meeting Friday morning, January 27, 
1977, 7:00-9:00 p.m. Come and meet your 
colleagues in this field ^and l«arn of the sig- 
nificant resources available to sssiat you in 
Implementing ^CEE in your organization. 



Dmh E. OHfmh 

DiPMisp, C^minuing itfuostlon ttudlM 
Unhrmlty 9f T«xm at Aiistiii 
Aiivtin, Tmm 




Dean'E. firlfflth has directed the continuing engineer- 
ing education programs Of The University of Texas at 
Austin since 1965. Griffith Is Chairman, Individual- 
ized Continuing engineering Education Special Interest 
Group, CES DIvi&Jon, ASEE, and has held^merous 
other posltlonsfc that Division. GrifWth has taught 
at Rice University and the University, of Houston, 
and has studied Chemical Engineering af Rice Univer- 
sity and loMa State University from which, he holds 
B.S. and M.S. degrees. Griffith has worked for or 
consQlted with: Atomic Energy Commission (Ames 
Laboratory), E. I. du Pont. Shell 011 Company, Good- 
rich-Gulf Chemical Company^ Scott Petty Mfning 
Company, Dow Engineering and Construction Services, 
Dow Chemical Company, Radian Corporation. Griffith 
has written nifnerous articles and papers on continuing 
professional education and was Editor of the Barnes 
and 'loble Professional Engineering Career Development 
Series. Griffith's primary current interests in 
continuing engineering education are in self-assess- 
ment» per$onai1?4t1on, evaluation and nce^s assess- 
ment. 
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SESSION O 



CONTINUIiyG ENGINEERING STUDIES 

^DIVISION 
SPECIAl INTEREST GROiMP 
PROFESSIONALSOCIiTlES 




CONTINUING EDUCATION IH PROFESSIONAL SOCIETIES 

In the last fa* years the professional socle- 
tles have Initiated many activities In the con- 
tinuing education field for their membership. The 
wenbers of the various prgfesslonal societies have 
been very vocal^over the past three years asking 
serious questions from the various professional 
society staffs on what they are getting for their 
dues, 

, In order to help to overcome thiscrltlcism 
they have begun to offer more member services. 
The centlmiing e<kicat1on programs of the various 
societies ^ave thus Increased as they precelve a 
problem In this area. They are primarily of the 
live lecture variety and are given throughout the 
country- Their biggest problem Is that they have 
a large membership scattered ov^r a wide geographic 
area. They are prime candidates for continuing 
education utilizing multi-media techn1<|ues and In 
particular video-tape cassette programs. The 
'^rlcan Chemical Society Is already putting to- 
gether video tapes In conjunction with MIT through 
an NSF Grant, The Institute of«£lectr1cal and 
Electronic Engineers Is beginning to put together 
a series of video tapes dealing with microprocessors 
and they should be completed by early<fal> of 1977, 

The pn>^ss1onal societies have had some 
exiferl^ce with aud^o'-'tape cassette programs. 
Societies such as the American Society for Tjrainlng 
and Development, IEE£, American Chemical Society 
and others* have put together audio ta^s o^.some 

" of the main speakers at their various conferences 
In addition, several of them have tried tp package 
and market audio tape cassette programs dealing 
irfth specific subject areas In their field of 
speciality. The prc^lem becomes the cost to the 
membership. Although the menbershl^^ is large the 
Interest in any one particular scientific segment 
Is very fragmented and thus the cost per tape Is 
high. In most cases the Individual engineer or 
scientists must Individually purchase these items. 
Several companies have subscribed to this kind of 
service and have put it in their library, thus, 
maktng'lt available to their employees. This has 

* l^jsen a somewhat discouraging i3venture for several 
of the societies however, and they are constantly 
looking for way of reducing costs to the Individual 



•ff Imffimmmrimg mmtf Land tmrvmyf ng 
MmwYmrli •tmM Uuemtimm Dmpmftmimme 
Alfemmy, Mmw Ymrti 

The latest technique that Is being used by 
professional societies with some success 1s in 
trying to develop some rapport with the various 
continuing education divisions of the engineering 
schools vound the country. By forming consortia 
they have f marketing arm which fhey do- not have 
to pay for in their overhead cost. In this author's 
opinion this will Increase over the next decade 
and these professional societies will •become co- 
partners with the universities tjo serve the engi- 
neers and scientists throughout the country. At 
the present time. there Is a certain amount of 
friction between the two groaps, as %\\ey feel that 
each Is trying to take over the entire market. 
This Is an Impossibility. There is more continu- 
ing education necessary than there are resources 
and manpower by any one single organization to ^ 
accomplish this objective. 

Probably one of the strong points for the 
professional societies Is their ability to 
evaluate any program. Among their various techni- 
cal groups and, organizations within the society 
they have experts that could tell the universities 
whether or not the Information that Is being 
presented Is the latest up to date material. This 
Is a plus factor and t;he universities should be 
utilizing the professional society more for this 
evaliiat4on procedure. The Institute of Electrical 
ElecfroMc Engineers Is trying to work with the 
Continuing Engineering Studies Division of the ASEE 
to ac^rOmpH^rtTtKls task. 

Multi-media package eSucatlorf programs have 
the potential of providing quality programs for 
the Various, local sections of any society around 
the country. Hardware costs for each ^individual 
section seems. to be the biggest stimibllng block. 

However, a close working relationship^ betwee n t he 

professional society and the university or indus- 
try in the local area could help reduce this 
problem. The NSF could support experiments In 
tt#s area and he^p determine If It Is feasible. 

An ^Interesting development In continuing 
education that effects the professional societies 
Is the increasing emphasis placed on professionals 
by the various States to continue their education. 
This Is being accomplished by 'state legislative 
action and the professional groups themselves. 
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A chart, published In a recent. Issue of the Chronicle 
of Higher Education* Is attached to Indicate the 
current status of such efforts. If these groups 
af» loving In this direction the engineering and 
scientific societies must ask themselves •'Can Me 
be very far behind?-. If It cones te pass that 
the scientific vid engineering comunlty aoves In 
this direction the professional societies wljl play 
# key role. .This will require extensive use of 
all nuTtl media techn1<^ to disseminate the 
Information. The nuober of instructors required 
to do the job over a widely dispersed constituency, 
along with the cost and Individual time constraints, 
make the typical approaches of workshops, seminars, 
"etc; Ineffective. 

The professional societies will not be able 
to finance such an effort alone. Consortia will 
have to be formed between societies, between the 
professional society and universities, and between 
Industrial employers and the societies. A new 
organizational model for continuing education 
activities will be needed because of the. lack, of 
resources, amnpower. and time -by any one of the 
groups mentioned alone. 




Executive Secretary, ftew York State Board for Engi- 
neering & Land Surveying. Mr. Greenwald Is respon- 
sible for al engineering licensing activities In 
the State of New York. He was previously with the 
Anerlcan Society of Mechanical Engineers as their 
Director of Professional Development. A former 
Assistant Professor of Mechanical Engineering and 
Director of Cooperative Education at Pratt Instt-. 
tute. Mr. Gireenwald has also spent several years In 
Industry Involved with engineering and training 
dsslgnnents. Acrlve In the CES division of ASEE. he 
has authored and contributed numerous articles on 
Continuing Education and Professional Development. 
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For over fifteen years the professional and 
technical societies have attempted to define the 
problems encountered in providing educational 
opportunities for the individual who has already 
completed a fcmal educational degree' program. 
They have been joined in thi^ search ^r problem 
definition by a large number of universities both 
public and private, large and small. 

The importance of the problem has been 
recognized by all fifty states where laws have 
been enacted re<]uiring participation in continuing 
education programs as a condition for relic ensure 
in at least one professidh regulated by the state, 
Iowa has enacted a law requiring "Continuing 
Education" as a condition for relic ensure of engi- 
neering and is the tirst state tp do so. The Iowa 
Board of Engineering Examiners has until May of 
1978 to establish proscedures for compliance. Or- 
ganizations of manufacturing engineers « quality 
^ control engineers, and cost engineers require 
cixitinuing education or retesting for rd certifica- 
tion. State Societies of Professional Engineers 
in Florida, New Jersey, Ohio, and Wisconsin 
award Professional Development Recognition Cei^ 
tificates to members who qualify by meeting min- 
imum continuing education standards. 

Employers in the public and private sector 
have giv^pn careful attention to the probleip, -dev-^ 
^oped on-site educaticnial opportunities, and sup- 
ported attendance at programs given by universi- 
ties and professional Societies, 

Because of diverse interests, many differ- 
ent approaches to continuing professional educa- 
tion have been proposed. ' Programs have been ^ 
developed which follow traditional educational 
disciplines. Others stress the need for unique 
solutions for sectors of activity including many 
which are concerned with the socio -technical pro- 
blems of our times. ' • 

During this fifteen year period selected pazts 
of the overall problem have been defined and often 
Solutions have been found w^iich are successful. 
Admittedly the measure of success most common- 
ly used i3 succes9 in the market place^^^^/f^rofess- 
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SESSION P 

CONTINUING ENGINEERING STUDIES 

DIVISION 
SPECIAL INTEREST GROUP 
UNIVERSITY CONTINUING EDUCATION 

DIRECTORS 

. William W^EJIis 

Oiractor of ProfMslomI EduMtioffi 
School of EnglnooriiiC^ Appliod Scioneo ' 
^ Prineoton Univorolty 
Prineoton. Now Jorooy 



ional societies have developed programs which ' 
have remained viable over a number of years and 
many privq,te ^d public universities that began to 
offer programs in 'the mid-sixties are still doing 
so. 

This growth of non-tifeditional educational 
activity in universities has produced a new and 
very non-traditicmal educaticmal administz'ator. 
His responsibilities seem to require a very broad 
range of skills: marketing, planning, organizing, 
measurement and evaluation, and diplomatic to 
name but a few. Sometimes he came from a ten- 
urad faculty position and sometimes he came from 
a totally non academic Wickground, but always he 
faced a whole new set of rapidly changing and ch- 
allenging problems. At times problems seemed 
.to change much faster than solutions could be 
found. 

The Special Interest Group for University 
Continuing Education Directors (SIGUCED) is 
intended to serve as a forum for the discussion of 
current problems facing this grobp. A list of 
possible topics mi^t include: 

1) Acceditation of organizations providing 
programs ^ 

2) ^ AMCEE Compendium of Continuing Educa-. 
tion Programs ' ' 

3) University pf Wisconsin-Extension (MadisoiJ 
natiomyide survey of continuing professiorval 
educatieft-sctivities and opportunities 

4) One or two day Workshops for yniversity 
Dir ectors of Continuing Engineering Educat ion 

as suggested bjtPklahom^ State University — 
Engine er ifjgj^x ten s ion 



5) The need fM^^uNpoi>^^ii^<laV to Jhe one ^ 
entitled Engine4rfcgTollege Research and 
Graduate Study TjH- Engineering Cbllege Con- 

^ tinuing Education , 

6) Continuing Education Program Marketing 

7) On campus and off campus faculty compen- 
sation - who sets maximum and minimum, what 
about sliding scales ^ 
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8) Recniitlng of cq^tinuing education adminis- 



tuzxities for profes^onals in ccmtinuing educa 

&) Role for cooper ation^betwe^ universities 

. 1<» Role of the for profit road show and the for_ 

• ' profit management ^irm 
# 

SIGUCED willhave^its first meeting at 7 am on 
Friday^ January 27, 1978. There does not s<eem ' 
• to be a©y organization rojr serving the needs of 
the ijuftviduals" withcprofessional tespoisibyity 
for this vety important segment of continuing pro- 
fessicmal educatiW SIGUCED assumes that there 
is a ne^d-for such an organizaticm. This interest ^ 
group's primary function will be to afford univer-., 
Bity directors with an oppoi;Junity for face to face 
discussion of issues. Solutions to problems iden- ' 
tified by this discussion can .then be developed as 
appropriate. Eyery effort will be made to ^void 
^ ^duplication. The first item of hjteiness at San, 
. Diego will be to determine if th&e is a need for 
this SIC, If the anwer to this questton is an af- 
firmative one, the first item artheagenda will be 
to identify problems,"^ assign priorities to these 
. problems, and make as much progress as podside 
in two hours, I 



9 



,|8 



\ 




WILLIAM W, ELLIS 



Bill Ellis is the Director pf Professional Education 
for' the SchooL of Engineering'/ Applied Science at 
Princeton University. Prior ^o assumi^ig this pos- 
ition he was Director of the Office of Post College 
Professional Education at Cg^negie- Mellon Univer- 
sity from the time it was established in 1964. In 
1970 he was also named as Director of Special Ed- 
ucation for Carnegie-Mellon' s Transportation f^e- 
search Institute. He had previous engineering ex- 
perifenc;^ at DuPont and Ownes Illinois and later 
joined M&R Dietetic Larboratories in Columbus, 
Ohio where he was resf)onsible for spray dryer and 
other food processing research and engineering 
design activities in Holland and the United States. 
Active in the American Institute of Chemical Engi-^, 
neers he has Hrved as Director and Member of . 
Cpuncil as well as National-Chairman of the Public 
Relations and Continuing Education Committees'! 
Internationally known as a leading proponent of 
continuij^education for practicing professionals, 
he has (^fccte4.programs in North America and in 
^EuToge^^ ^ ^ 
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SESSION 9 

INDUSTRY INVOLVElyiENT - 

THE EFFECT OF. 
IVIAiyAGEIVLEIMT OF HUMAN RESOURCES 



Paul Dolgan 

Manager, Entry Laval Racruiting 
Profaaaianal Dav#loDi|^tit Qparatlons 
Ganaral Elaetric CoflBny 
Schanaetady, Nawr York 



AWdressing the subject of effective^ 
managefnent of human resources. Dr. Paul Chenea 
draws upon his wealth of knowledge as an 
academician, researcher, and administrator. 
As Vice Presi/lent in charge of the General 
Motors Research Laboratories, he heads a , 
team In applied research and development. 
Before coming to General Motors, Dr. Chenea 
served as Vice President for Academic 
.Affairs at Purdue University, He Is well ^ 
known in the -fields of'science and engineering. 

A member of the National Academy of 
Engineering, Or. Chenea has received five 
' honorary degrees and was elected as a fellow 
in the American Acaderny^f Arts and Sclencd^ 
and the American Society of Mechanical 
Engineers. He is quite active In ASEE, 
AIP, and AAAS as well as several other 
technical societies. In addition, he serves 
on visiting committees at a number of ^ 
universities. 



Or. Paul Dolgan has been employed by the 
General Electric Company since 1951 and Is 
currently^ Manager— £ntry' Level Recruiting and 
Representative— Northeasterfn Region for tf^e Pro- 
fessional Development Operation. In this positldVi 
l\e has^BS/MS recruiting responsibility with the 
schools located In the Northeast, and .doctoral 
recruiting with all schoals throughout the Un1te<* 
Statifs. ^ ( 

A 1941 graduate of the University of Connecticut 
with a BS In Chemistry, Dr. Dolgan earned a BS 
in Meteorology from New York University In 1943, 
an MS from the University of Massachusetts in 
1946, and a PhD from New York University In 1950. 
/He is a Fellow of the American Inst1t4t€ of 
Chemists and a member of AfS; lEEf; ASEE; Eastern 
College Personnel Officers; Siqma Xi; Sigma Pi 
Sigma; and PJil Lambda Upsi?on/ He is currently 
serving as Chairman of t^^e Engineering Manpower 
Commission of the Engineers ^olnt Council. 
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effectivbISianagement of human 

resources 



Dr. PfturF. Ch«nM * ^ 
ViMPr«iid«nt«f 

6«ii«ral Motors Roooorch Laborotoriot 
Warron, Michigan 



Swnmoiy , 

The General Motors Research LabmttcHies em- 
plQjrs over 670 people with <»llege d^rees. Nearly 
half of t^ rire VtSy%. The Laboratories operates on 
the ^'bottom-up'' philosophy. Management communi- 
cates Corpotate goals and problems downward and 
lets research proposals and ideas ior scientiHc proj- 
ects flow upward. Incentives are provided by a' dual 
track system that allows research scientistrand engi- 

,neera to^ advance to a high level of compensation by 
making valuable technical contributions rather than 

' by moymg iAo management Publication and inter- 
actioa with the scientific community are encouraged. 

The GM appraisal system gives the empfoye a 
chance .to find out where he stands and \&s9f he can 
improve and management a chance to see what he is 
and what he can become. The General Motors Re- 
search Laboratories is large enough and GM's inter- 
ests broad enoufi^ to provide a wide spectruifl of jobs 
to beYilled. It is management's responsibility to find 
the optimum match of researcher and research job — 
for the satisfied scientist is the most effective scientist 



^ introduction 

lEffective maifkgit^ent of human resources is the 
Ultimate goal of every manager. |^ is the foundation 
on which the success — or failure — of every organiza- ' 
tion. is built 

I am not qualified to discuss how others handli^ 
human resources. But I can tell you how the#eneral 
^Motors Research Laboratories manages its scientists 
and engineers, how fleets top-quality technical^ 
people^ how it motivates them and encourages further 
professional development and growtki^nd how it 
identifies and keeps track of talented people. 

^ The Research Laboratories is almost sixty years' 
old. It was founded by Charles Ketterinf. From the 
very be^nning thej^. quality of the staff h&s beeir 
emphasized, ^ly in his association with GM. 
Ketterinif said^A problem is not solved in a labora- 
tory. If s solved in some fellow's head. The apparatus 



just Kelps get his head turned around so he can see 
the thiilg righf 

That attitude remains. The General Motors Re- 
search Laboratories — indeed, any research lab- 
'oratories — is only as good as the people who work 

• there. 

Rocruiting 

Finding well-trained technically competent people 
is not difficult You engineering educators are doing 
an excellent job, turning out a good product But 
finding that rare perso'h^wlio combines talent and 
.creativity with that excellent training is difficult 
GM Research goes about it in several ways. 

Professional perso nnel recruiters visit university 
campuses. In the 197ll|B r^ruiting year Research 
Laboratories' recruiters will visit 41 campuses, many 
of them a number of times. In .addition, members of 
GM Research management make an effort to be 
personally invofved in seeking out talented young 
^^ N^peo ple, 9y maintaining personal contacts with faculty 
members of the graduate schools of distinguished 
^ universities, they learn of and evaluate the best 
available candidates. . 

The Research LaJ^oratories financiaily supports 

* with grants, in a universities, specific research 
^ efforts directly relevant'to its own work. These are 
^ usually unrestricted grants but do involve interaction 

.of GM personnel with university personnel and 
students. Out of their contacts' some exceptional 
people are identified and hired. * ' 

The Labs'makes extensive use of consultants from 
universities to assist with specialized problems. My 
own first conta^ with GM Research was in the 
capacity .of a consultant Often these consultants 
bring outstanding students to management's atten- 



tion. ^ ' ' 

4 

The General ^lotors Scholarship I^an is another 
way of identifying talented engineei^ing students. 
It began two years ago with a pilot program involving 
eleven schools. Last year it included 26 institutions. 
The students are selected in their sophomofe year 
and^ awarded the scholarships, which pay their 
tuitions and fees plus book allowan^iS^^ thairjunior 
and senior years. Two summers of intechship in the ' 
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tame operating unitof at]|M division give the students 
in-plant derebprnental ex^ri^nees. Th^ also giYe 
management an opportuni^ to evaluate the students 
as potential ^ploye^ In -addition, the Laboratories 
has a summer work program employing outstanding 
graduate students, which serves t^ same purpose. 

These are the ways in which GM Research gets 
new graduates. Older, experienced engineers and 
scientists with an employment track record elsewhere 
are (Stained through ads in technical journals, 
placement centers at pnrfessional society meetings, 
and perscmal contacts. It is GM's policy, however, 
to promote from within, wherever possible to maxi- 
mize opportunities for its employes. To this end, GM 
has a computerized internal search procedure to 
identify exi^ng employes to All job openings. Some 
employes are transferred to other Stg^ and Divisions 
of GM ^bere the mi^ of employe and job i^ipears 
to be bettor. Since Research has such a largfe hwnk 
of exceptional people, this means we lose nKure thu 
our ihMre ^ an unfortunate side effect of the system 
' for us, a fortunate one for the man or woman who is 
promoted. . / . ^ 

But tiiat side effect is unfortunate for the Labora- 
tories oiily in the short XermM is a policy of the Labs to 
encourage an infusion of bright Research people into 
Divisions and Staflb. For, in the long run, it benefits 
both the General Motors Research Laboratories and 
the Corporation. It creates openings for additional 
bright young people. with recent tollege degrees. 
The quality of person the liabs contributes to the. 
Corporation is high. GM's President ''Pete'* Estes and 
Executive 'Vice President Howard Kehrl are both 
Research alumnii^ ^ 

/ Backgrounds of Profeaaionai;Efnpk^s 

' ^ * — : — ' 

Of the approximately 1600 people, in the Latbra-^ 
tories, over 670 have College degrees (Fig. 1). PhD's' 
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SCKOLASTIC DISCIPLINE 



NUMBER % 



Chemistry 8i Chem^n^. . . T 1 22 ^ 24 

Mechanical Eno.<<^ .11 9 23 

ElectriealEng ? 67 13 

Other Eng. 

(Aero.«Eng.'Meclf..6en.. Civil. etc.) .,60 ,10 

Mathematics and Computer Science — 53 "10 

Physics 38 7 

MetaNurgy, Ceramics/Matonals Eng. ... 35 7 

Social Sciences • * 25 5 

Biological Sciences 8 ^1 

100% 



Figure 2 — EdtLcatiorpal Bad 
Profeesionals 
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make up 297 of these or almost half of our profes- , 
' sionals. Bachelors total 1£9, and Masters, 186. 

Not all of these people are engaged directly in 
research. Some perform management and support 
fa|i^ons, such as library and personnel work. 

The technical people have a variety of educational 
backgrounds. The largest grouping now is in chem- 
istry and chemical Qi\gineering (Fig. t). This is a 
fairly recent development In the past, mechanical 
> engineers have made l^) the largest group of em- 
ployes. This change reflects the fact thgt a great deal 
of GM's current researck emphasis iiT on materials^ 
and on the effects of its products on the envifo^i- * 
ment — genei^lly chemistry-related problems. 
Abotit 60% of the research personnel have some type 
of engineering d^ee; about 24% are in th^physical 
scienc^; aboKt 10% are in mathematical or computer 
sciences; |md the remaining 6% are in social and bio- 
logical sciences. 

The managers at th^ Research Laboratories have 
very definite ideas of the kinds of people they want 
to hire.. They' look for men and women who have_ 
leamjed how to attack real problems. They want 
, innovators, original -ihinhers ^ho will look at more 
than oiie side of a question tp.find the answer. • . 

^ A problem in receirt years has been somc^ young 
technical people coming out of universities who are 
steeped in '^systems" thinking arid social conscious- 
ness. There is nothing^wrong with either character- 
istic; both play important rol^ in l^r^dostrial life. . 
But many of these young scientists and engineers 
are so impatient to tackle the whole problem — be it 

' energy, pi()|lution,^ransportation, whatever — that- 
their eftorts in their oWn disciplines are diluted. 

. Where do they come from? In the last five years 
more than half of tlje new PhD's have come from the 
schools listed fnTigure 3. 

Many others have l>een lone recruits from schools 
as far flung as Hull in England and the University 
^TiW^nania. While the flesearchen come from many 
■ographic locations, they seek the com^mpn . goal 
OTA stim\»lating and rewarding professional environ- 
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MnivMityofCMHomi«,B«ftotoy 13 

IMVMHyoVMicMoan 13 

UnivMityofMli^ ^ 13 

PurdiMUnlvwrifty' > 11 

ftMitandUnivMity ^ 9 

iiilM d Sutttt tintituf of T»chnology 6 

buiiwn uiNvsfMiy d 

lowiStst»Uffij¥»rtitv 6 

Ohio Sim Univtrtity^. ^ 

CiMWMMmRoMrvo , 5 

PHficoton 4 

UnivortitvofWitcontin 4 

Cfl|fiooiO"Moiiofi • 4 

Carolina Stat* 3 

Figure S — Sources of PhD Researchers id72-1977 

^^^e'S^ ment Striving to provi<^e this profesaionally fulf illingr' 
^^^^'^-^virohment is one of jnanagement's most important 
taplcs. ' , . ^ ■ • 



Organiation 






ORPORATE 
and 
^ RESEARCH 
MANAGEMENT 



RESEARCH' 
STAFF 



^Figure i — ""Bottom- Up", Philosophy 

At the General Motors Research Laboratories 
this task is met in part by a bottom-up philosophy 
(Fig. 4). Management does not assign projects. In- 
stead, it communicates Corporate goalsMd problems 
downward^ and lets research propoms and ideas 
for scientific projects flow upward. Management 
simply gives the Researchers the facts |pd then 
studs back and gets out of their w^ay. It is a permis- 
sive environment, but it works well with our creative, 
^lented scientists and engineers. 

Layers of management are kept to a minimunv^^ 
GM Research has no supervisors for its Jechnical 
people — only group leaders who are Idaderrty virtue 
of their technical competence. They are actiVIe re- ' 
search sdentists and engineers themselves: 

The key to this bottom-up technique, of course, Is 
. effective "comYnunication. And this can. get compli- 
cated in an organization as decentralized as General 
Motors. The Laboratories' management and the 
Corj^ration's top management work hard aj^eeping 
^omniunication open' and efficient Equalfiik impor- 
tant is communicitio;! with* the operating people 
in the Divisions who usually know first lifiott 
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sing problems are. Similarly, other Staff 
poyes play a most vital role in communicating 
Staff problems to Research, personnel, 
i tftke'plaoe frequently and at all levels either 
rch staff visits to Divisions and Staffs, or 
Irsa, or by telephone and correspondence. 

In addition to these internal inputs, the^leseatrch 
staff has wide contacts outside the Corporation which 
suggest scientific issues that are of potential interest 
to General Motors. Out of all this, priorities are 
^established and a research program for the Labora- 
tories is formulated. Although the Research scien- 
. tists themselves largely formulate the program, 
they are heavily influenced by what they hear from 
Divisiphs, Staffs, management, and professional 
, colleges. 

The fact that it is the Research scientist's or engi- 
neer's oWn^program*is a mail important motivating 
' factor. He feels responsibility for its pn^ess and 
justifiable pride in its accomplishments. 

The checks ahd balances in this syste^m come about 
largely through reviews: departmental reviews, 
I budget reviews, as well as an annual Corporate-level 
review. These reviews probably consume 15% of 
Research management's time during the year but 
it is time well spent They inform manage'hient of 
. program content* and progress. And they convey to 
the Research worker management's appraisal of the 
significance and value of what is being done. And 
you can't beat that as a motivating factor. 

Moti^tion ^ 

Keeping the Research scientists and engineers 
motivated imd productive is no majo^ problem at 
GM. The nature of the work — as challenging as it 
is — does this for us. But management does offer some 
additional incentives. 

In many research organizations the^ientists can 
advance beyond a certain position and salary level 

* only by leaving the lab bench ud going into manage- 
ment Research scientiste ana engineers at GM Re- 
search Laboratories can advance to very high levels 
of conlpensation simply by making valuabte technical 
contribotions. With this dual trac)c they can advance 
while remaining in the lab where ihey are most 

* effective. T 

' Scientiste and engineers are actively ^encouraged 
to publish in technical Joumals'and tp give talks at 
professional society meetings. Bibliographies of 
-publications and presentations ari printed in each 
Research departmeftfs annual report and compiled 
In a b()oklet each year. This booklet ia distributed ^ 
throughout the Laboratories and used as ahandput by 
the Personnel Department to inform prospective 
employes of ^he variety and prbfessional level of. 
research conducted at the Labs. The bibliographies 
not only underscore the significance i;ianagement 

J 
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places on^blieation, but alBo let eich Bcientist and 
engineer in the Labs see what every oi^e else is doin^ 
This is good fpr communication and goo^fbr motiva- 
tion. 

/ Engineers and scientists hin^ly value the esteem 
of their colleagues. The opportunity for GM Research- 
ers to publish the results of their efforts is a strong 
incentive to further efforts. 

ThougK they want to publish, both outside and 
inside the Corporation^ many of GM's research 
workers cSome to us without the requisite writing 
skills. To bridge this educaticmal gap, the Research 
Laba has organized a series of 24 hours of technical 
writing classes with a heavy engineering and scien- 
tific orientation that focuses on sections from recent 
Research Laboratories reports. Since 1970, 600 Re^ 
Sjsarcbers have taken this course.of instruction. In 
addition, editing^worksbope are held for managers 
who edit rep<»ts^and publications that come out of 
their groups. ' ^ 

Interaction with the scientific community is a vital 
part of research. In addition^to fostering such inter- 
action employe participation in seminars and 
conferences, tiie GM Research Laboratories has 
sponsored an international symposium on a subject 
oi strong curre'nt interest every year since 1957. The 
1977 symposium dealt with mechanics of sheet metal 
forming and included participants from institutions 
and firms ranging from the University of Cambridge 
in Great Britain to Nayya University in Japan, and 
from Rockwell IntennSIonal to Toyota Motor Com- 
Pltny. Guests invited to attend the symposium were 
easily as far ranging in their geographic points of 
' origin. But they all had one thing in common: a high 
level of expertise in technical areas relevant to metal 
forming. The importunity to meet and share knowl- 
edge with colleagues from all over the ^orld m a^ 
enrici)ing intellectual experience for both hosts a^d 
guests. V ' 

The Labs' scientists and engineers have been recip- 
ients of numerous awards lind honor^rom a variety 
of outside drganizations. Within the Corporation* 
several awards are granted in recogniti9n of out- 
standing performance. The Charles L. McCtlen 
. SpeciaLAchlevement Award is one of them. It is 
named m'^tHe^JResearch head who succeeded Ketter* * 
ing. Renricted to employes ot^e Research LaV>ra- 
iories, it recognizes extraordinary accomplishment 
which is cbi|siderM to be highly significant when 
visaed in terms of its impact on the success of the 
Corporation. 

Continuing' Education ^ 

. The Corporation strongly encourages continuing^ 
education.Tuition is refunded' for j0b-relate<) night 
school classes. Educational leaves are granted. A 
fellowship program is offered to degree holders who 
want to do more advanced graduate work. ^ 



A variety of non-credit classes is offered at the 
Labs or in buildings elsewhere at the Technical 
Center where the Labs is located. These are taught 
by <jU and Wayne State University personnel. 
Closed-circuit TV brings teachers from the Univer- 
sity of Michigan jnto Laboratory classrooms to give 
specialized graduate courses in engineering and 
scientific subject^ for college credits. 

In addition, monthly lectilbres by GM scientist^"" 
and others keep Research employes updated on new 
research developments in the Labs or on things of 
Corporate-wide inter^t going on elsewhere. Consul- 
tants are also invitedto speak on" special technical 
subjects of rc|bearc][i interest Professor Ilya Prfgo- 
gine, recipient of the 19777fDbel Prize Jar Chemistry, 
has been a longtime consultant of fee Research 
Laboratories* He gave a talk to interested Labora- 
/ tories personnel last November on his research and its 
relation to the physical, biological, and social sciences. 



tmplOYO Appraisal 

How does a Corporation the size of GM keep track^ 
its talent^ people and avoid losing them in Ihe^ 
crowd? It has a system, that in vplves several apprsnsal 
forms. The employe -fills but an appraisal worksheet 
describing his job's key elements, major contributu) 
w he has made, and difficulties he has encou'nter^^e 
'provides his own action 'plan for improving his joE 
^ performance and effectiveness. And he indicates 
his career goals. / 

His group leader fills out a i>erformance appraisal 
review — sort of a report card — grading the em- 
ploye's effectiven^ in executing his job, organization 
and'^lanning, communicating informatioh, working 
yrith others, and the like. The group leader also in- 
chides an action plan outlining ways in which man- 
agement and. the employe can improve job perform- 
ance. ^ 

. ' ) 

' Fronri these two forms management compiles an 
appraisal summa^ form. This ioentifies the effec- 
tiveness of each employe in his current job, i||pmpts 
to detemAne his fields of greatest potential mi eki- 
mates at what level he will be working five years in 
the future and at the end of his GM caree^TheJbottom 
lin^ is an evaluation of when the erpploye will be ready 
fo^ a lateral move or a promotion. It is this informa* 
tion that is stored in a computer for use in the internal 
search procedure mentioned earlier, 

• The system works well. It- gives the employe a 
chance ^find out precisely where ))e stands and how 
he can improve and it gives management a chance to 
see what he is and what he can become. 

, In a recent interview Steve Fuller, GM Vice Presi- 
dent for Personnel Administration and Development, 
said, "If we run the system right, not only will em" 
ployes not get lost — they won't even have a place to 
hide.'^ ^ ■ , ' 
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The GH Research Laboratories is large enough 
and GM's interests are broad enough that there b 
a wide spectrum of jobs to be filled and functions 
to be performed from the very theoretical to the very , 
practical, from highly analytical to completely 
experimental. Thus it can accommodate a wide range 
of talents and tastes in its reseimh scientists and 
engineers. EacYi research worker can find his niche 
and need not conform to any pattern. Management's 
responsibility is Jo find the optimum match of re- 
'searcher and rasearch job — tor the satisfied scientist 
18 the meet effective scientist 




Dr Paut f. Chenea if Vice President m charge of the General 
MotOTf Reeearch iaboratonet He joined C^^^eral Motors in 1967 
as Sciemific Director of the Research Laboratories and became Vice ' 
President m t969. 

Dr Cheriea has a B.S degree (>B40} from the University of Cali- 
fornia and M.S (1947) and PhD (1949) degrees m engineenng 
mechanics from the Universfty^of Michigan. He remained at the 
Untverstty of Michigan as a faculty member until 1952 when he 
became a professpr bf eng(r>eering mechanics at Purdue Univers*ty 
Subsequent assignments of increasing responsibility at Purdue 
included AMociate Dean of Engineering, head of the School of 
MS^hantcal Engir>eenng, acting head of the Division of , Mathematical 
Sciences, and Vice President for Academic Affairs 

Dr Chertea is a Fellow of the Jjmn^n Academy of Arts and 
Sciences and the American Society of Mechanical Engineers. He 
IS also a member of many ertgineenng. scientific, and educational 
societies, includir^ the Amencan Society for Engir>eering Education 
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SESSION 10.1 

CAREER DEVELOPIVrENT PROGRAMS 

FOR 

ENGINEERING TECHNOLOGY 

GRADUATES 

Ow^d A. Rath ^ 

OiTMtQr, EngifiMHiis Twfinelooy 
WMtm 8tat« Unlvsrsity 



There axe two frequently asked questions 
ccndevning engineering technology program 
graduates. The first is- "What kind qf job 
does the engineering technology program 
graduate obtain when he gradiiates?" The 
second is "Where can the engineering tech- 
nology graduate expect to be several years 
after he graduates?" These fvu^tions can 
be asked by prospective stux^^^, parents, «^ 
guidance counselors, poten&liir-j^nployers, [ 
or university administrators T"^^ 

This session is intended to address itself 
to some possible emsi^rs foi: the second 
question* The^number of engineering tech- 
nology program graduates, has become suffi- 
ciently large that people in various areas 
have begun* to give some consideration to 
career development prog rains for these 
graduates. The studenjts are harving no 
difficulty securing suitable jobs upon 
graduation, but little is known eUtx>ut the* 
path{s) which they flight follow Up the'- 
corporate ladders. The diverse back- 
grounds of the session participants as well 
as their varyfng present areas of activity 
give them unique perspectives frc»n which 
to address this (^estion. In as much as 
there', are undoubtedly more differences 
th^' similarities amongst the various 
employers in the United States it would be 
quite presiimptuous for any' individual -to 
assiime that their solution-Qr* approach -to 
.career development would ^be appropriate 
for -tiny other particular en^loyer to fol- , 
'low. However, it is hoped that the presen- 
tations in this session will stimulate the 
Attendee's thfliking^ and hopefully inspire 
them in their^ career .development progr2un 
activities. * 

Frank Henrv addresses the topic ^oro the 
viewpoint an qptplbyment manager in a 
high technology corporation.^^e focuses ^ 
on the "inter-cprporate "roadblocks" which 
are confronted^y graduates of new educa- 
tional programs ^icK are diff^r^rit from 
the traditional educational- progrtos frdtn 

whichiifthe majotity of the present ' corporate , ^ 
employees heve graduated. - , 
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Fred Abitia addresses the^qxiestion from 
the viewpoint of cooperative education and 
the role which it plays iti the career 
Sevelopment of the technical graddate. 
The increased activity in cooperative edu- 
cation across the country will certainly 
influence the tetal- career activities of 
many of the technical |>rogram graduates 
today and in the future. 

George Coover discusses the approach which 
a major eo^loyer of engineering technology 
graduates has taken to assure the contin- 
ual develoEKnent and professional advemce- 
ment of such graduates. He discusses a 
method by which a large, \^ery, diversified 
coJpbration has effectively incorporated 
the engineering technology graduates into . 
their technical' activities. 

*fetanley Greenwald presents the profession- 
al society views orVthe need for continual' 
professional |^elop^ent of the individual. 
H6 emphasizes^he nee|^ for fotmaliz^ 
educational opportunities if the technical 
professional is going\tio maintain his 
viability within the i^apidly advancing 
technical field of today. 

The participants by no means claim to be 
experts in the subject of career develop- 
ment for engineering technology graduates. 
Their hope is that their remarks will 
stimulate further thought at)d discussion 
pn the part ©f industry and 'education in 
addressing the* task of Sevelgping career 
development programs for the individuals 
which can make them viable members of the 
technical and scientific community 
throughout their professional careers. 
All of the session participants welcome 
and solicit any reactions which anyone 
inay h^ve to their comments. 
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Gerald Rath joined the faculty of Wichita 
State University, Wichita, Kansas, in 
January, 1976 as director and associate 
professor of engineering technology. At 
Wichita State he has been resTOnsibl^ for 
the- establishment of the bachelor of 
engineering technology progrcun which was ' 
approved bythe Kansas Board of Regents in 
December, 1975. Aft^r receiving a B.S.E.E. 
degree from Iowa State University in 1955 
Mr. Rath was a research engineer at Delco-. 
Remy Division of Gfeneral Motors Corp. in 
Jfederson, Indiana until 1966, with the 
exception o€ twenty months service as a 
coinmuni cat ions officer in the United States 
Air Force. In September, 1966 Mr. Rat'h ' 
joined the faculty of Purdue University, 
West Lafayette, ffidiana as an assistant 
professor of electrical engineering tech- 
nology. He was on the faculty of Purdue 
Ui^versity until -Januar/, 1976. He has a 
M.S\ degree ii\ Engineering from Purdue and 
is a) Registered Professiorval Engr. in Ind. 
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COOPERATIVC EDUCATION: 

DEVELOPING 
TOMORROW'S ENGINEEfiS 

^■ODAY 



Fr«d Abtels 

DIrMtorj Coo|i«ratlv# EdueatiM 
Califomla Myts^nio 8t«t« Unlvmity 
San Luis OMspQ, Cplifornia 



on Jtxie 5/ 1975, Senator Vmx Hartke iiivited the 
attention of the Senate to exoexpts fron tne pr^ 
ceedingB of three ocnferenoes en "Ooqperati^ 
Education: Ihe Baergiiig Hnpower {tesouroe." Ihus 
Sqmtor Hartte laincheri wtet ia oonsideEred a major 
effort by Ocngress to persuade the Anerican popul2K3e 
that the welding together of the canpus %iorld and 
the niorld of vork via Oobperative Education is pod 
for the student, oollege, eoployer, and Nation. 

This is not the first time, of oourse, that our 
Go>^^ernnent has souc^t to influence education, nor 
are the underlying reasons nuch diff^srent from the 
past. Throughout our history, uhene^ier the need 
for skilled leadership in agricultur^ science, and 
technology has became a(]paren^, pio^iaiu have been 
developed and en£K:ted; i.e.» Morrill itX of 1862, 
SBdth Busies Act of 19l7|*and Manpowefr iDevelopnent 
end Training Act of 1962. 



This, then, is the dileimta %ihich oonfronffs our 
technological society. Add to this a>whole host of 
other factors sudi as the student cries for rele- 
^yanoe^ increasing costs in education, and 
predicted enrol Ijnent drops of as nuch as 23 per 
cent by 1990, and Cooperative Education Eiegins to 
look IDce a possible answer to many of these prob- 
lem areas. 

PTO^y CBJidLTlVKS OF THE 

Although these observaticns seem legitimate, they 
are not nearly as sinple to inoorpo ra te in terms of 
program design and inpl^nentaticn. There are lijnits 
to the soc3pe of any Cooperative Education p r ogr a m 
that would be effective. As such, the genend con- 
sensus and the hallmark of the Cooperative 
Education p r ogi- a cB in engineering has been the idea 
that every professional area has certain f actDrs 
vhich cannot be taught solely in the classroom or 
laboratory.' Working side by side with pzpfessionai^ 
vto are already successful in the student's major is 
a very iitportant element in the student's prepara- 



Title VIII of the Higher Education Act of 1965/the 
Cooper a tive Education legislation, r^nnesents a 

similar effort; however, the ijipetus for Oocp^tive tlcn for a career. 
Education is best described by Lloyd E. Frisbee, a ( 

Vice President for Lockheed of California, in a * ^ J n addition, because of the spiraling costs of 



recent speech, in %jhich he laments the fact that 
thq;)^-^ 4 diminishing availability of new^llege 
graduates to replace the experienced engineers who 
are being los^ from industry. Frisbee's concern iM 
baaed not only on the reduced muter of engineering 
and tecivK>logy graduated, but also on the grodong 
Afareness that today's trends in business and 
industry are not conducive to the re^id development 
of cap^ilitjes of nekHiires on jobs. 

Thus, at the core of Frisbee'* thesis is the reali- 
zation that a crit^czd situation now exists, 
jregardless of how many graduates are; avaiilable. 
Ihis means'^te real need will be for graduate 
\ engineers who have developed jdb-oriented capabili- 
ties before they are hired. 



S. Congressional Record, Proceedings and Debates 
of 91rd Congress, 2nd SaB^Bicnf Senate, Jl7« 5, 
1975; Oooperative "^^^j^ (Washington, DC: U.S. 
Govemnent PrlntingOffioe, 1975) . 

^Lloyd E. Frisbee and Ted Kii>asak, "Design as an 
Education Gbjective," AIAA Paper No. 75-1047 (New 
*,York: AIAA, 1975). 



education, students most earn money to help pay for; 
their educaticn, Ihey work evenings, part time, 
and during vacations. They feel oonpelled to work, 
but in most cases these jobs have little relation- 
ship to the student^ s education program. Ihus the 
decision by engineering programs throughout the 
Nation to a^lbpt Oooperative Education programs is 
viao^ as a cogent response to students, faKnilty, 
an^i eoployers' desires to extend the giassroom into 
the industrial and gcnemmental oonplexes. More 
specifically, the 2fcdvantages to the student, 
^enployer, and school are the following: 

1. By ooorH gating work experience with the * 
canpus education p rogr a m, theory and practioe^ are 
nore closely integrated ahd students find greater 
meaning in their studies . 

2. This coordinating of work and study increaees 
student motivation. As students see connections 
between the jobs they hold and the things they are 
learning cn the caqpus, greater intecest in 
academic work develops. 

3Fri^)ee and Ktbasak* > 
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3. Bar many students, work &^)erienx contrib- 
utes to a greater sense of responsibility for 
tfaelr GMn effiorto, greater (tependenoe en tteir oiiin 
jud^aents, and a o orr espcsiding develqpoient of 
nsturity* ' 

4. Because the work eacperienoes^involve the 
students in relations with- oe> w orfcers who ooroe 
fxcm a variety of badcgrowdB, and'because suooess 
in these jcbs requires oonstfyptive relationships 
vritii oolleagues, p^et students in Oodperative . 
Education develop gt^eater unde r stan d ing of other 
people and greats skills in' hxinan relations. It 
is particularly valuable for those students to 

'work vrith adults as a bridge bett^een ^leir years 
of schooling— living aJjnost entirely with their 
CMn contenporaries— and their own adult life anong 
mixed age grcMps. * 

5. Coop era tive Education helps markedly to ^ 
orient c o lleg e students to Ihe world of Mork.' 
H»t college students are generally concerned 
about their future life work. They want to know 
nnre about the range of oocipations open to them 
and Ihe potentials and limitaticns of these 
fields. Ihey want to know about the qualificatkxis 
de m a n ded and their own fitness. In Ctooperative 
R duq at i on p r ogr a m s students hatve opportunities for 
exploting their own abilities in connection with 
real jobs, and they find a direct means oif gaining 
vocatidnal information and glance, not only in 
the oocqpations in Wiich thSf/te otplcyed, but ' 
also in a nunbor of related fields. Ihey have 
chance to test their owi aptitudes 

than is normally possible on the "Sfcnnex With tiiis 
realistic try-out, a student may discover that he 
wants a different, career than the one he thought^ 
he wanted on entering coll eg e; he can then change 
academic plans to prepare for this more informed 
vocational choice. Furthermore, stunts ar6 able 
to mderstand and appreciate more fully the mean^ 
ing of work to the individual arid the fmction of 
occupations in providing the wide range of goods 
and services characteristic of our econoDV.4 

Other a sm m ad advantaiges to ihe student are: 

1. ^Ihe student's earnings contribute to 
financing his own education, leading to self- 
dependence and independence md ocntributing to 
his self-estean and confident. 

2. Since the student is carried as a pro- 
ductive employee wi^ an ert:tendant rating of his 
per fo rmance, he usually develops good work habits. 

3. ais role as a team menber in a real and 
productive working envircnnent inculcates a * 
aericxoness of life and purpose which is often 
denied the traditicnal college graduate.' 



RmxjiL on I 



Oooperati\^ Education, Simnary of the 
Rational Stud^r , by Ralph W> Tyler and Amice L. 
Mills, 1&6L 



4. As a result of this alternation between the 
college and the Cooperative Education position, Ihe 
student tends to appred^ better ihe role of each 
environment. 

5. A smoo th er transition into full-time employ 
ment a«aits the graduate of the Oooperative 
Edu ca t i on pr o gra m because of his undergraduate 
experience. Often the length of apprenticeships 
and training pi ogr a ri B \jfan graduation is reduoed.or 
even eliminated for him because of his Cooperative 
Education experience* 

ACV»TO([ZS TO IHE 0C30PEKATING ORGANIZATION 

1 . The student can be thoroughly grounded in 
established enployer prastioes and organization 
^le he is still at a fdbnative level. 

2. The pr o gra m is an excellent source of 
tffrporary and potentially permanent manpower. 

3. Ihe infusion of bri^t yomg people, fresh 
fjxxa an educational environoent, into an organiza- 
tion can provide new ideas and viewpoints which 
can be refreshing and stinulating. 

4. Most Oooperative Education pro g ra iu a are 
developed in such a way that allows continuous job 
ooverage so the ei^lo^^ usually does not have to 
be oonoemed about job continuity. 

5. Ihe Cooperative Education student serves as 
a **goodd.ll sibassddor" for his cooperating 
organization, with faculty and other students, 
xjpan returning to canpus. 

6 . A mutually inportant industry-college 
relationship is enhanced. 

7. Ihe Cooperative Education program provides 
the ocnpany with a low-oost training progran 
because the Cooperative Education student generally 
earns a salary which is below tiie average salary 
paid to a graduate. He nor^ nearly "earns** his 
sedaxy at tiie beginning stages of professional 
employment, 

APWWTftgS TP TOE SCHOOL 

1. The establishnent of a relationship with 
the cooper a ting organizations can reduoe the 
"isol^ftionism" of the college and result in a 
better rappoi ' t with the ocnnercial oomnmity. 

2. The faculty of the institution can be k^t 
\jf> to date an4 stinulated by the events which 
transpire in the daily life of the Oooperative 
Education student and which can be brou^t to the 
classroom by the student. 

3. In certain instances the student in 
industry has the edvantage of using facilities 
and equiftient of the most mod^ sort. It is 
sonetiiies too costly for the Allege to supply 
equipment of either a specialized nature or of 
recent vintage. < 
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4. Ihe plaoeroent of graduates of a Qooperative 
Educaticn pr o g r a m is nuch easier for the college 
because of their bacfcgrcufid of experience. 

$• Fund-raising emotivities are often aided 
sutetantially by the ocntributions of organizes 
tlGns participating in the school's Cooperative 
Education prog r a m because l^iey recognize the 
benefits of their involvenent with Ite education 
institution throu^ the Cooperative Education 
prograou ^ # 

6. As Oocperative Education student can 
alteznate on a year^nxnd basis, the oollege 
physiczd plant can be used more efficientJ^y v^th 
the existing facilities* ^ 

'7: Institutions which are well known, for 
^ their Coope rat ive Education pr ogr a ros tend to 
* interest t^iat student who finds such a pr ogr a m 
attractive. Ihis can have a po^tive effect on 
applications to Hie oollege and total enrollment. 

VPCXSm DESIGN 
« 

Generally, the pr ogr a m requires a student to Spend 
about half of hi^ time on canpus studying and the 
other' half off-caqpus in full-time enployment. It 
will usually take 5 years .instead of 4 to earn a ' 
degree ;'hoiii«fver, the jcb-related experience, 
increased motivation, czuieer awareness, financial 
benefits, and enployment contacts for \±ie future 
far outwei^ the addition«d time expended. 



Hhm "two wan taaa* principle i9 general l^observed^ 
vlierein one student #or)cs oK the job, while his 
partner or 'eltemete** is in school. At the end otj 
a predetermined tiae period the students change 
places in Mch a manner that the job sloths filled 
continuously. 

E(ALUKnCl) OF EXP ERIBKZE 

Hhe actual work e3q}erience of a student is 
evaluated by th^ enployer, the stu^t, and the 
sd)ool coordinator. Ihe ^i^versity coordinator 
has first evaluated the esployer's acceptability 
as a source of^ Coop erat ive Education opportunities. 
If foisid acceptable, an agreement between the 
enf^loyer and Ihe miversity i^ developed and 
students are placed* Scmetime during the student's 
work period, the Coordinator does an on-the-job . 
evaluation and looks for such thin^ as changes in 
r espon s ibilities of the student on the ^ob; 
attitude toward the work situation, fellor 
' enployees, and his innediate supervisor; and the 
quality of %#ork being done by the student. 

The en^loyer evaluation att enpts to raeasiire the 
student's day^to^day performance on the job, the 
aODint of growth \4hich has taken pl^kce as a 
result of the work experieriofer and whether. or not 
^ student mic^t be considered for a full-time 
position at a later date.' 

' Die student evaluation, on the other hand, allows ^ 
the student to give his side^of the story, the 
aforonentioned data axe oqnpiled and used in 



assigning grades, as a guide in curriculun devel- 
opment in engineering and technology, and in 
future selection of enplcyers by the Qxsperative 
Education program* 



ffivutstrr UJbRiiyiNG 



To appraise the effecti\^ness of the Cooperative 
Edu cation program and to determine the most 
i itp orta nt experiences and tiiou^ts in a student's 
work e?qperienoer debriefing interviews are con- 
ducted with individual students and student 
groi:(38 soon after their return from a Co-op, 
assi^^snoit. 

Student response^ are invariably positive in 
debriefing Interviews: "Great esqaerienoe — bet:ter 
than any book . . . 19/ Oxyp experience ^ave me 
some realistic goals to consider in the future * 
... I learned more in a few wedcs than I learned 
in months of school* ... I saved $2,400 • . « I 
think ever^xxty should go out on a Co-op aasigniaent." 

CONCLUSION 

Little known and practiced a few^years e^p. 
Cooperative Ed^oition is fast becGming an 
ijiportant alternative in engineering programs 
throuc^ioHt the Nation. In. addition, inder Title 
VIII of the Hi^ Education Act of 196S<: fifteen 
million dollar? have been appropriated by Oongr^ss - 
to foster^ more growth via Federal grants; hoMet^, 
the benefits to be accrued^by students, enplcyers, 
and institutions of hi^ier education are now a 
known fact: and will become a focal point in 
education and indust:ry, with or without 
Government si;;3port. 



/ 
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Dr. Fred Abltla is the Director of Cooperative 
Education at California Polytechnic State 
University, San Luis Obispo, which has one of 
the largest Co-op programs on the West Coast. 
Prior to assuming hls\present position, he was 
employed^by Tran^ntury Corporation as 
Operations ExecuTlve, specializing In 
engineering and technology developments in 
^frica. He has worked in industry as a 
designer and materials expert; has taught at 
universities both at home and abroad; and has 
served on numerous boards, committees, and 
evaluation teams. 
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When I hear the term Career Develoi>aent, sev- 
eral things come to mind. For purposes of simpli- 
fication, I will refer to both the short-term and 
the long-term considerations* For the shortTterm, 
I mean from the point of first-time full-time pro- 
fessional ei^loyment upon graduation— In this case 
a BS degree in engineering technology— ^hrough the 
orientation or apprenticeship years* Long-term I 
vlll identify as those years between the so called 
apprenticeship period and sometime— >a few years 
later — when thoughts of a second career or retire- 
ment planning and other options enter the picture. 

I hope that we all understand that four years 
of intemiptive non-'sequentiil fifty-minute module 
educational chunks are not really terminal or'com- 
pletetfts far as preparing one for a contribution * 
in their initial area of interest and training for 
the next forty years* The four years ar^for 
teachttig learning discipline, exposure to special- 
ized areas of technology, and an opportunity for 
culti4Bi> end social adjustment* The four-year 
programs have long been recognized as the best 
balanced bag to serve "everybody's" special in-' 

te rests "out there*" v 

f* 

For the short term, as one oh those "out 
there", we now take this four ye4r product and 
begin to mold it so that contributiVe energy and 
results can be focused on the specific 50b 'to be 
done* Firdf of all, we must try to match an indi- 
vidual's area of interest functionally— that is, 
manufacturing » technical marketing, field engi- 
neering, or product engineering. The apprentice- 
ship will take a different path in each' case. In 
manufacturing we have a two to two and a half year 
program where the entry level person will have six 
month assijBfnments in each of the four or five 
areas such as manufacturing engineering, quality 
control, supervision, materials management, plan- 
ning, etc. At the same time they will be parti- 
cipating in formal in-house training iiy-ilianufactui^ 
ing studies such as^juuuil^t^ring costing, direct 
methods and time ^£andards, statistical quality 
control, manufacturing problepis analysis, and the 
like. There will also be some product orientation 
courses as well as professional orientation to the 
Company. They will also be introduced to Career 
Dimensions— a method for helping them with their 
career planning and developments The true length 
of the apprenticeship period for each ii^dividual 
will vary dependent upon age, prior related work 



6«org« Br Coo%«r^ 
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experience, product orientation, personal and 
family considerations, etc. A similar course of 
action is planned for those starting in technical 
marketing and field engineering. The bulk of the 
complementary and supplementary stud4>es will< of 
course, complement the specific functional acti- 
vity or product line. In the case of product en- 
gineering, Qur apprenticeship period will be . 
shorter with perhaps only one to three sixMDonth 
assignments. The related studies will, in most 
cases, be in continued or specialised technical 
depth. 

Upon completion of the pure or lees arbitrary 
apprenticeship period,' the professional will then, 
be in a "permanent job" and dKxve m&re in the di- 
rection of^ designing and implementing a- career 
plan and goal. It is almost impossible to do so 
earlier since they lack the maturity, perspective, 
experience, luiowledge of mech^^sms of how to ac- 
complish their objectives! etc. I They are* now in 
a much better^ position to evaluate additional ^ 
degree programs such as MBA, MSiA, MSIE, or other 
**formal masters programs or whether additional 
in-heuse continuing education programs would be in 
their best interests. At this point in time they 
nmst also cbneentr^e on "establishing" them- 
selves, gaining a r^^utation for performance,, be- 
coming "visible" to management for accomplish- 
ments, etc .^^n-ho u se courses now available sre 
such thinf^as Advanced Manufdc^urin^ S^tudies, 
Management Practices, Problem Solving and Deci- 
Vfon Making, Advanced Mathematics and Programming, 
Contracts and Negotiations, etc. 

' Assuming our professicML is pretty we 
tablished" by their late titties or early 
thirties, they can now proceed to close the loop 
or recycle their, career plan. Of cdarse they v/lll 
have done a certain amount, of review annually. 
They may be a specialist, an individual contri- 
butor, a well established supervisor or i^nager. 
Considerations relative to. achievement levels, 
personal , professional , social , community involve- 
ments on the outside, etc., will now have a much 
greater impact on the toaster plan. Now is the 
time for not only reviewing career dimensions bu^ 
also embarking on what we jcall mid eareer plan- 
ning. ^The steepest slope of the professional 
achievement curve is the period from the age of 
the late twenties to the early fifties. Evet^- ^ 
t^ing impacts on success — the breaks (timing). 
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#cano«y/ p«r«oiMil energy and ^Ith, product tech^ 
aologjr, R^Xitlcs^ etc. Career direction aay ikave 
changed aavaral tl«ea during thia period also. A 
greater foeua on **con8olldation^' of position will 
ba^Mia avidant. 

People ccM fro« all \#alk« of life.- Early 
dafV^tlon Bay be by degre^f'and grade point aver- 
age. Tbaaa disappear >ri^idly with new Beaaurement 
criterla-*«iiraaulta and perfoxnance^success as neaa* 
urad in dollara by gross c«^ensatlon. In today's 
cnvironMBt of^^survivnl on an international basis, 
productivity is given great* attention.^ Tlserefore, 
in thia aandfacturing industry (GE) we'stress: 

> 1) Job Batch with the individual (functional * 
work) • 

2) Challenging work assignments ^ 

3) Supervision and coaching 

„4) Belevaiit c^mtlnuing education (Jhi/elong 
learning) 

5) Carear planning and deve^pa^ent. 

* For the Bl3dle; and top level ^managerial pro- 
fetfsional^we again offer a broad spectrum of tools 
and skills in hou*Se such as: Effective Cash Han- ,^ 
agoMnt, Ma n a g i ng in an lnflatio;iafy Economy, 
Strategic Planning, Modern/^Marketing Techniques, 
Natheaatics for Management, M^ern Engineering, and 
many other types of eJtecutive woirkghops and semi- 
nars. External' pcograas are ^so available suc6 
as prof eSsioQ^ se&lnar^ and workshops offered on . 
university caiipuses as vieil as^ through other or- , 
ganlsatlona. | 




Assmd^^^r the moBent that we^ are all "self , 
llaitlngJ^C« Bake available the foregoing concept * 
of career 6pportunity to ail entry level profes- 
^ alonala^ technical and non-technical. Age, level 
of coBpetence» expftrience^ (or lack of); background, 
etc., will, of course, have al)ig influence on that 
flrat Job or^position B4tch. PtoB that point 
however, i»e lu>pe we have develof«d a 'logical 
ifork within which the new professionals cm \ 
ver thOMelves with optiaup dispatch.. 
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GEORGE B. COOVER 



Seryed aa a pilot .with the United Sti^tes Army , 
ilr Corps, in World War It. Joined General' ^lectric 
Company upon g^duation fr9B Xowa^ State University 
in i^49 with a BS (^eral Engineering degree. Haa 
held various manufacturing and marketing assign- 
ments in power, ordnance, and atomic products.'. 
Has been aaso^lated with profesiiodal personnel 
recruitmanr and collage relations slhce 1956. 
Currently reaponsible for college. xelat ions and 
entry level profeasional personnel recruiting^ 
coordination in twenty Western States. Member of 
a nui^r of technical and profea%lonai societies 
(Amer. Soc. for Engr. Ed. ; American Inatitute of 
Induatrial Engineering; American Ins^tute of Astro 
and Aaronautica; Society of Aut6. Engr.; R^g* P.E.; 
Weatem Collage Place. Aaaoc; Rocky Mountain 
Place* Aaao.; Mldweat College ?lace. Aaao.) ^ 
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PROFESSIONAL DEVELOPMENT - 

^ TH^KEY 
Ta ACCEPTING 
TECHNOLOGICAL dHANGE 



EN«oiitiv« 8«cr«C«ry 

Stat* Board of Ehginforingjnd Land Sunroying 
Now^ York Stato Education Dapytmont 
Albany, Naw York 



Manag^Nnt Is flced with an unprecedent- 
ed rate of technological and organizational 
change. ^Management la also faced with th^ 
growing awareness 6f product safety and an 
Increasing coopetltlvlness In the marketplace. 

The dytiamlcs of change and the organi- 
zation's capability to^adjiist to such chal- . 
lenges will reflect In Its ablllcy to survj.ve 
and prosper. The dual problems of techsfol^ogy 
and human resources often require solutions 
that are directly opposite to one another. 
The growlngXdemands and sophistication of to- 
day's work force exceeds its predecessbrs . 
The work force is new, and managers have come 
to realize that many once tried methods of 
managing humafi resources- are no longer effect* 
ive, , 

Technological change is highly vlsabl^ fn 
the flel'Ss of nuclear energy* solar energy,^ 
micro-electronics, computers, space flight, . 
composite materials, -and a multitude of other 
products too numerous to list. Whether'' an 
'organization prospers or perishes is often 
determined by the ^degree to which it utilizes 
technological innovation. 

Organizational change is clearly indicat- 
ed by the fact that^wo-thlrds of major indust- 
rial organizations uv the United States, have 
reported recent major structural changes. It ^ 
is estimated that large'organtzatloqs undergo 
at least one maj^r change every two years. 
Mergers, acquisitions ^ product dlvers'lf icatlons 
and th^ expansion of international operations 
require major upheavals in the chain of com- ' 
mand, ^e growth df multinational organlza- ^ 
tlons oan* require a complete change in an organ- 
isation structure. American corporations such 
as CocflL-Cola, Gillette, IBM, NCR, Hoover, 



Pfizer, etc., obtain Rre than 50% of their 
^qrofits from foreign operations. 
' This growth will proceed Unabated for 

several years . Obviously, organizations, will 
undergc^dramatic^ changes to accommodate such 
incre^fSIs in profits. 

Although not a new phenomenon, the age 
of consumerism is i^ow. The consumer move- 
ment, coupled with social and econofnic dls- 
.content of^ the 1960's has led to wide s^le 
acceptance of the right of consumers to safe, 
pollution free, and economical products. The 
energy short^^e, excessive pollution, unsafe 
products, and material shortages have result- ^ 
ed in laws and agencies at all* levels of gov- 
'ernment, to combat stich problems. y 

Industry is. undergoing majqr technologi- 
cal change in response to our energy and mat- 
erial shortages. The automobile industry is 
changing It^ approach td.the technology of 
producing automobiles and also its organlzA- | 
•tlonal structure. The*shlft sin energy^ sources 
^'roffi gas and oil to coal, nuclear, and solar ' 
sources will create traumatic organizational 
and technological problems. The type of change 
is not limited, to, the above listing. We can 
alao Include occupatlcnial, marketing, demo- 
graphic, educational, social, etc., areas. 
^ The common i^enominator tp assure change is the 
motivation of the employee to accept change 
coupled with technological updating to keep 
abreast of the latest innovations in the field. 
Clearly, th6 employee's positive attitude to- 
ward Change coupled with the latest te6hnical 
information will assist organizations in meet- 
ing -the demands of* change. % 

Both ingredients are tKe basis for strong 
management supporfof continuing education. 
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It Is no accident that technology Intenalve 
corporations, le.,,Dupont, General Motors, IBM, 
Xerox, Union Carbide, General Electric, provide 
extensive continuing education programs on aq 
\ ln*gl«nt biasls and are strong supporters of 

professloiUl societies and university prograois. * 
Duppnt estl^tes that 25t of Its technical staff 
participates In continuing education programs.^ 
» -Geiileral Motors employs 1500 full-time continuing 
education Instructor^ » The course catalogs of 
9H^, General Electric, and Union CarMde are 
larger than many vdfe universities * . Various 
researchers estimate that more than 50% of all 
englri wnsn p a w tlclpate In continuing education. 
Clearly, If .maoa|ement Is to oaet the challengls, 
of change, all tools must be utilized at Its 
'disposition/ Coptl*nulng 'education Is the single- 
most^ proven tool In obtaining the positive moti- 
vation of employees toward cliange. and In keep- 
ing abreast of technological Innovation. 

MOTIVATIOW OF EHGIHEERS * 

V . It Is no accident 'that Hersberg's Hierarchy 
of Values was developed after Investigating the 

_ TOtlvatlonal problesg of engineers^ • _Lilkfi^ 
Heriberg, Maslow and JJcGregor all developed 

•sir their- theories during the post W.W.II 3ra, a 
^Ime olSt^etfii^ technological growth In the 
United States. Herzberg's need helrsrchy fo- 
cuses on the lower level security and phytlo- 
, logical needs and the higher order growth and 
reco^ltlon needs. ^ 

The lower order protective and physiological 
■ nfeds of food, water, sex, shelter, family, and 
security are dependent upon thtTeconomlc condi- 
tions of the individual, TheH needs are strong 
at the beginning of the engineer's profe9Si<^al 
cat^Ber but tend to decline rapidly du^ttig the 
next five years. However, during thifi five 
y?*J^ P9^^o^* the higher order needs ftrc growth, 
recogilXlOn, self-esteem, and self-fulllment 
Increas'e rapidly. - - ' , 

the beginning of 'hl» or her 'career, the 
profesalonal person may have strong needs to 4 
become firmly established within the organize-^ 
tlon. Stress, anxiety, and frustration are 
often evident during this orocess. When the^ 
organizational status Is (ttalned and the pro- 
fessional person becomes fully Integrated with- 
in the system, ^lie need f or -secvr^ diminishes. 
At this point, the need f or_ recog^tlon and ^ 
self-esteem Is Intensified. 

The stronger the growth needs, the more like- 
ly a person wlll#vold obsolescence. This point' 
Reflects the fact that Individuals with high 
acUlevement needs are self-reliant aqd are will- 
ing to issume responsibility for ^helr own 
career aucceaa. Such Individuals succeed In, 
bualnesa organizations and remain abte^st new ' 
developments and learnings within their tech- 
nical specialities. 

Evidence shows that englneera ar:e i|k>tlvated 
b/ different IncAitlves as needs an* career 
go^ls change. In^«(ieral, however, all englneera 
^feel that Job chaff^h^^^s very important. *Jhe 
youngest age gr^rup gives this challenge top*^ 
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priority, while most engineers find' it only 
slightly less important ^han Job freedom. 
Job challenge, although easy to implement,, is- 
frequently neglected^when motlyatlng^ mid-career 
and older engineers. Younger ei^lneers are 
EBore familiar with current technology and- often 
receive the qost challengftng assignments! 
'Employers must recognize that the older engineers 
who have kept abreast of technological change, 
through continuing education, can be as effect- 
ive as or more effective than their younger 
colleagues. Mid -career and older engineers 
should be encouraged ta participate in pro- 
fessional development activities. 

The younger engineer' fiias high expectations 
of being promoted within hla d^^scipline.^ 
However^ these expectations decrease dram^tl- ^ 
caHy wieh age. T^^ yt)ang (engineer is located 
at;, the bottpm of th* engineering ladder* The 
oldet engineer has fiewer opportunities . for 
advancement because of the, narrowing affec^f ^ 
promotional levels within the corporate la^er ^ 
structure. , , ^ 

Participation in continuing education has 
^a positive effect on Job satisfaction and salary, 
accor41ng~to -iCl us and Jones. - Of those who 
attended more than five courses in the preced- 
ing-two years, 67.3 percent were highly satU- 
fled with their Job. They also repogf th^t, 
'*Tho8e who ''partlclpaCfi^ in over five programs 
have a^slgnlf leant ly higher percentage of * 
M^ary Increases snd prWbtf^s/'^ Clearly,* 
those engineers -who seek addltrional education 
or those who are' propelled Into courses by .the * 
need, for technical updating or change of ftelds, 
are highly notivata^. The cause and effect 1« * 
i>ot easy to determine i however ,» easy access to 
continuing education programs Will always in- 
crease the engineer 'a' motivation. 

Engineers obviously are helpftd by profession-, 
al development programs and 'they al-so want them. 
Approximately, 64.3 percent of all> engineers 
studied in a survey by H^. Kaufman^ partlci- 
plited- in courses to keepVp to date. Sixty- 
two percent did so to prepare for Increased 
responsibility, while less than 50 percent 
attend courses to improve present performance. 

SURVE¥^ "^ 

The lack of a common acceptable base for 
defining and meaj^lnfe c^ontftiulng education' 
has created a void in this educational area. 
Universities, (Mfesalonal and technical soc- 
ieties, employ^s")^ and! proprietary organisa- 
tions sfe all InvolvedVin providing various 
levels of continuing educati<in. Definitive ^ 
information, concetnitig the scope |nd level 
of society sponsored programs, is seriously 
ijtcklng. Data from universities and major,, # 
employers has recently .become available through 
various organizatloha. I HowSveriS information f - 
^lescriblhg the activities of p/-of essional and • , 
tecrtiical societies Is ^i^t yet available. Toi 
remedy this situatlen, s compreherfcive survey* 
involving a large maJority^6f" th^majer sogie-. 
ties, waa recently tftnnpleted. ^ 
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The survej^i ('epresentlng a lar'g« percefita%e 
of the''maJor professional and t eChnMaJ. /socle- 
ties Hn the Unlied States, Indicated » sub- 
stantial level of con&lnulng education activity 
during the base year of 197j6. The suryjej also 
indicated that the goals 9f most org^^zations 
includes the ■expansion of continuing ea(icatio« 
in order to meet the currenVand futur.e chal- 

. lenges 6f technical change.. \ 

It is indicative of the Tack of a central, 
inventory o^- continuing Education sponsors,' 
that duplicate quest icnitaires were necessary. 
Approximately, one-hundred ancT eighty natoes 
ver« obtained fron the coobined nailing lists- 
of En'gineera Joint Council (EJC)'^ American, 
Societyv of Eng£neering Education (ASEE), .« 
Continuing EducaCion Division, and the Cornell 

,of Engi/ieering & Scient^ic^ociety Executives 
(CESSE). Because of ther-t^k of a oentral 
listing and in many cases the lack of indivi- 

' duals responsible' for continuing education, 
it was necessary to query the executive dir- 
ectoT'Of each association and also the indivi- 
dual responsible for the continuing education 
progra#.* ^ \ , 

The survey yielded fiftiy-seven responses 
• fron all of the major engineering and technica 
societies in' the Uliited States."' Of this num- 
ber, til irty -nine indicated that a continuing 
education program is current l}f in operation 
or in the developmental stages. Eighteen soc- 

'ieties answered that they do not sponsor a' 
{Program, however, of this numher, six societies 
responded that a^^gram Xfi in the planning 
stages and four ^B.ca ted the possibility of 
planning Sy progralP Thus, of ^e total respond- 
ents, eighty -six .percent indicated programs in 
opersjtion, development, or planning stages. 

The respondents that indicated a program in 
the opeifation or devel6|AaentaU stages ,. repre- 
sent ag^oxifliately one million members, £n- . 
g lnee rs . scientists and other technical per- 
sonnel bften join a multitude of organizations 
to foster their own 4warenes% of technological 
innovations. Jheir overlapping memberships 
should be considered In ifnalyzing the results 
of this survey. The four basic engineering 
societies: The American Society'^of Mechanical 
Engineers (ASM£)» If^rican Society of 
Engineers (ASCE), American Institute of Cbeti^ 
leal Engineers (AIChE), and the Institute of' 
Electrical and Electronic Engineers (I£^), 
represents almoat 350,000 individuals.. .Because 
theye are the tMsic sociaties in the field of 
englnearing, their members do not hold dupli- 
cate mtobershfps among these societies. How- 
e\ier, they may hold additional memberships in 
the specialized societies le.» American Society 

.for* Quality Control. Combining the membArship 
of tile basia societies with one-third^ of tke 

' remaining Ota 1, we have an engineering and 
^echnicafl population of about 565,000 repre- 
sented b]^hi8 survey. This number is approx- 
imately ]ff ty perc^t^ of the total engineers 
Sn the United ^atas.* Clearly, Ue cap conclude 
th^ approximately 507, of the engineers in the 




United States hol^^ memberships in societies 
that^are conducting or developing continuing 
education programs. 

w 

^ Course^Offerings 

Th^uration of the various societies' short 
, cours^SH^enerally last from one to thi^ee days 
as reported b'y 92% of ^the respondents. Nine 
**>tganizatibns indicated that some courses are ; 
held less than one day and fifteen groups stat- 
ed that th%ir courses can last more than three 
days.. It' is significant that only five organ- 
izations offer programs successive after- 
noons or evenings,, similar to the tr,aditional 
^ college scheduling* ^ ' 

The societiefB reported that approximately ^ 
1,].00 ^ourses were offeoed to about 30,000 
attendees during 19Z6. * The majority of the 
Attendees were not members of the spons<irlng 
(Organizations- Since only forty-five percent 
of the attendes were beiybers, we cy conolude . 
that the organizations provide valuable ser- 
vices to all of the technical and professional " 
comnunity and not only to their members* • 

All pfofessional and technical associaticsvs 
depend on local chapters for membei^hip and 
grass roots appeal.^ In addition, cooperative « 
arrangements. ^with other societies, universities, 
and proprietary organizations' are often con- 
cluded th assmt in the presentationfof pro* • 
grams. Conse^^tently , ^ is not surprising that 
,64% of the respondents .report t^at they effer 
fontinudng edu<fati6n programs in conJuni::tion 
with their local chapters. Forty-nine percent 
co-a^onsor programs with local universities 
and 33% with p^||rietary qrganization^* All « 
of the reporting societies sponsor courses at 
the national level. 

Altliough*a*rec^nt innovation has ^cured in' 
the' field, the continuing education unit, CEU, 
Is being* utiliziejl by fifteen of the thirty- 
nine respondent^. . Only several years «g(^, the. 
CEU was* f6rmafly^ecogni^d as dmeasure of 
contin\j{ng^' education and ^dmis^ 'controversy, it 
is being adopted by man^y oxf anizationS'. * ' ^ 

CONCLUSIONS * . ' *^ 

the university was expected to provide all^ of 
the basic and professional education needed by 
^ngineSrs .and allied technical personnel. How- 
ever, in a' recent article, "The Challenge of 
Continuing Education", by Myron Tri1)ip, the ^ 
-author points ouf that univei4ities aa^e failed 
to me,et their oblfgations in this arma. Ik^ 
author further states that universities, are, 
•'•part of the problem, not the solutsion". Dr. 
Tribus .adds, '.*I am Impressed with the efforts 
now being. p\it^orth by ^he major prof es^'^ionad. 
societies, ie.,.IEEE, ASME, ^IChE,^which have' 
developed good programs ''te motivate and help 
• eng;Meers toward continuing learning. 

It is no accident that professional socie- 
ties can help^ to motivate engineers because 
the society -^is in a unique^osicion to provide 
continuing education activities'. 
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The relatlonshlt) between the engineer and his 
or h«r pTofeaslgnal society transc^ds enplby- 
sent and educational ' opportunities / It exists 
fjor the entlr^ professional life of the eng- 
ineer and Miti oft^n cross geograplilcal , dis- 
cipline, social,' and generation boundaries » 
The prafessl/nal society, i|gllzlng its vast 
resources ^f ^^ober ship, eoHationi^ technology, 
knowie^ge^^nd standards,, can be a catalyst In 
the developittent o^ new pro^ama that will meet 
the challenges of technical obso^scence. 

The pragamatlc benefits of continuing edu- 
cation programs sponsored by societies, are 
three fold: 1.) peer approval, 2.) direct 
application to work situations and 3.) profess- 
IdRal, careef, and financial growth. Peer, 
appfbval is a key factbr-ihn the motivation of 
high 'l^vel professionals. Selection Hy super- * 
'lors cojatteild high level, and often expensive 
courses, l«.a form of reward and recognition.^ 
The course attendee Is rewarded for superior 
performSince by his superiors and Is recognized 
by his peers. ^ ^ 

Xhe Implications of the data <from the sur- 
vey are clear. Professional and technical 
societies are a substantial source of continuing 
education 'programs and because' of this activity, 
the societies ^^re playing iin -increasing role* In 
meeting the challenges Imposed by Ina^aslng 
technological and organizational change. 

Government,* unlvexisl ties, and Industry haVfe 
relied on such societies for tl^ delivery of » 
state of the art* technical papetfs. These -soc- 
ieties should also be relied upon tb provide 
many continuing education programs. PrevlQu's 
articles and studies have focused^ on the Oni- r 
versity ai being the main source qf continuing 
education. This survey ahd future reports 
demonstrate that professional and technical 
societies are^lso, substantial sources of cop- 
tlnuing education, because a variety of con- 
tinuin'g education programs is beneficial for 
^ the prof MS ion, all approaches 'an{] sponsors 
mu%t be encourage to -meet career requirements . 
for sl^ <<ngineers and sllled*,technical per- 
sonnel. * ' * .* « 



SUMMARY OF RESULTS * ' * 

- Eighty'^slx percent of the major professional 
and technicaT societies operate or are in ' 
dhe process ^f developing continuing edu-4 
cation programs, i ^ , * 

- The above organizations^ have a combined 
membership of approximately; one mllllpn 
members. ' 

..^ • r. - - 

- The memberships represent about 3-65,000 
Individuals which is about 50% o^ all eng- 
ineers in the United States. ^ ' ' 



J 



Most of the society programs are offered in* 
cooperation with their local chapters as 
indicated by Wk of the respondents. 

Societies cooperate with unlverslbles. in* . <^ 
about one-half of all course offerings. 

Tl»e CEU is being ukilizUd by *3S% of the 
respondents. | ^ 

) BusineaaeWeek, January 12, 1974^ p, 53 

) "The Motivation to Work", Herzber^, Mauiyfer 
and Snyderman. ^ Wiley & Son's, New York, A. Y. 
1959 * • * 

Ijiompson, P., Dowden, J., and Price, J., 
•Vhat Motivates Engineers?" Mechanical 
Engineering, Vol. 97, No. 3, Bar. 1975, 
p. 21, ^ 

* . , ♦ 

Ibid. p. 22 . 

Klus, J., and Jones, J., Engineers Involved 
^ in Cc^ ^ ^nulng Education. ASEE, 1975, ,p. 23. . 

Kaufman, H.C. Obsolescence and Prof esalotnal 
^Career Managemefft. Hew j^ork. N.Y.» Atft 1974. 
p. 44. ' 'i % ^ 
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Th^ societies offered approximately 1,100 
courses to about 30,000 at^[|^deefr of which 
only 45*% w^re members |f the sponsoring 
^orgasization . ^ * 
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Executive S'ecre^ary, New York State Botard for 
^Engineering Land Surveying., Mr ,il3reenwald 
1^ res pens lb I e for pH''eng^.'(^eftj.ng licensing 
activities in the State of Kfey York. ' * 

He was previously wlth^the American Society 
of Mechanical Engineerings the'ir Director of ^ 
Pproftfjsional Development'. A former Assistant 
Professor of HechaT\ical Engineering and Director 
of Coop.^rative Education at Pratt Institute, Mr. 
Greenwald SaSalso^ spent several yea|s in industry 
involved with engineering and training asslinment-s. 

Active in the CES division of 'ASEE, he ha« authored 
and contributed numerous articles on Continuing 
Education- and Professl6nal Development. * 
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REMOVING^E BARRIERS 
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brank R. Henry 
Employmsnt Manag«r 
Sundstrand Corporation 
Rockford, Illinois . 



I 



Following a twelve year military career specializing 
In the areas of electi;onlc8 and nuclear power, Henry 
le^t^a nuclear Ins^rumentat^lon teaching position to 
jolnr the Sundstraod Persx^nel Department In 1967. 



9or In ^he 
partnents of 
J (now White- 
knel Utd ia 4^ . 
I for those dlvl- 
' Rockf ord area. 



From 1968 to 1975 Henry was a sup< 
Training and Customer Relations 
Sundsii;and's Mact^lne Tool Dlvlsloi 
Sundstrabd.) He t^e turned to Pe» 
as EnpJ.oxment Manager, respon)3lhl< 
slons of Sundstrand^ocated In (h\ 

Henr/att^n^d Dominion Colle^ and Rock Valley 
College In addition to receiving three years of 
technical tralfilng while In the Arm^ He received 
the Outstanding Service Award In 19^ from th^ 
Call'fomla Socle^ty of Professional Engineers. 
Be Is a member of ASEE, MC^ and the Rockf^rd 
Personnel Association. . ' ^ 



4* 
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SESSION 10.2 

(NTERNATIONAL DIVISION 

BUSINESS 
MEETING 

Valdimir Yaokovtev 
Chairman, I iit«rfi9tiwi«l DMslofi 
( Cavtral Unlvarslty 

Caraosa. Vanaiuala 



The Intenoational Division of ASEE was 
^ established by The Board*of Directors as an 
answer to a need^felt within the Society to 
provide a forum tor the exchange of Information 
and sharing of cAnmon interests ibf these members 
of the Society who had an Interest In the inter- 
natlorfal diroenslAn of engineering education. At- 
ihe same tfme, the fast changing. conditi^ons of 
todays Korld hav^ made it qutte apparent that 
ASE£ d^Jiaye a role to play on the International 
level. BeTrtg the* oldest, largest and most' respected' 
^society In the field or technfological education It' 
is looked upon by other organizations, and ^ 
individuals active in the CleW of engineering 
^ education, aS' the logical place to get information 
and*. resources. This is true both within the Unfted 
Statn as well as world-irlde. 

The International Division provides this 
needea forum to discussja^he International dimensions 
of engineering educatit)n/' To this end, the Division 
has been reippnsible for the ^organization of sudh 
events as t|e ktorld Congress oq Engineering Educa- 
tion, held.at Etes Park in 1975, as well as other * 
Mid-winter meetifigs whiclrexamined such topics as 
Engineering Educatidn in rhina; th^ intemationaV 
implications of the Enepgy Crises, etf. ' Also, the 
Division serves^^s a resource to the Society,. as \ 
well as to other organ izat iwis , Such as governmental 
departments or tion-govemmentai organizations. ' To' 
provirffr expertise i,n,the inteni^lonal dfihensipn of 
enginfering educati^on. As many such occasions, 
members of the International Division have served on 
assignments ov^^fleas^, on International and Regjonal 
Committees and^ Working Gr&ups and s serve as liason 
members with other organizations. * ' 




\ 
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Vladimir Yackovlev, who Is the Chairman of the • 
International Division of ASEEyis a Civil Engineer, 
^ucated In Venezuela and the United States, /tfter / 
graduating from the Central University of VenezuefaJ 
he came to the United States where he got his M,5c/^ 
degree from fhe Unlversll^of m.1no1s.( He returned 
; ^ his country and begarpwrking-^t his university 

. an Irtstjructor. After getting some experience 
there, he came once more to the U.S.-, whefe he 
obtained his Ph.D. -degree at the same university. 
^ Very eaclj'.in his career Dr. Yackovlev tjecame 

interested in engineering -education and it iTin 
this field where he h^s become known internationally. 
After some 40 pablicationsJxK^his field and^ * 
participating in numerous meetings on engineering 
educatlDB both in.his' |%sonel capaaity as an 
expert in this field, as well as aCrepres^tati ve 
or his country, he is an active spokesman for 
engineering education In Latin ^rica. Aside « 
i.from his, duties as Chairman of t^e Jntemational 
Division of ASEE, Dr. YackoVlev \s a Member of the 
W>ADI Contnittee on Engineering Education on the 
Panamerican level; a member of the^Coirinlttee on 
Education ^d Training of Engineers of the World / 
Federation ofPCngineering Organizations and a ✓ 
member of the International Walking Group on / ' 
Engineering Curriculum Design of UNESCO. Ir^ his 

QMi country — Ven^ela'- he is the Director for • 

Intemafic^al Affairs of the Venezuelan Society 
- for Engineering Education', He has held various," 
♦ ^ academic positions, at his university, being at^he 
present time the Executive Secretary of the <» 
Venezuelan Fund for Research and Personel. Develop- 
_^MES^or the Petroleum and Petrochemical Industries^ 
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IS ENGIiyEERING 

ALLJTS CRACKED UP 

TaBE 

Maflagsr of Emoi^ P«rsoiin«i Rmomtots 
Unfrni CMrbid«/Und« DMsion 
Mm» rorlu Mow York 



E, R, Brewn, Jr, , received A.B. Degree, Indiana 
University in 1947. graduate atudy at Michigan, 
^Michigan Tech, Indiana and Columbia. « 

EmployecJ-by Joseph E. Seagram, Indiana tiniversity. 
General Motors ^nd R. H. Macy in a variety or employee 
relations assignments prior •to joining Union Carbide 
in 1948. Initially issigned to Sault §te Marie,; 
Michigan as Employee'vRel anions Supervisor, then 
Niagara Fallss NY as Recruiting Pbnager forwthe 
Metals Diyi^idrH ^Tlowe^ by Employment Manage i; at 
Union/6tfrbide Corporation Headquarters in New York 
City/ 'Currently Manager-ExeJnpt Personnel Resources 
fOTAthe" Li rtde -Division with responsibility for 
Manpo^ier Forecasting and Planning, recruitment, 
co/llet|e relations, exempt mobility, career deyelop- 
co-op and jummer pro9rams- and placement' of 
plus people. : 



PAIiiUSt 



Dr. JMsph Ho0an 
Dmh of Efio^RMPing 
Uiiivorstey •! itotrs Dsma 




Dr. Hogan has t>een Dean.of the College q£ Engi- 
neering at the University If Notre Dame since 
1967. Prior to*that,. he was Dean of Engineering 
at thdJni^ersity of Missouri-Columbia. His edu- 
t\on includes a B$EE from Washington Univer- 
y, an MSEE from the University of Missouri, . 
a Ph.D. from the University of Wisconsin, 
where he was a^ University Fellow. ■ Acti<r« in 
prof«^ionaI societies, he has-been a member of 
the 3oard of Directors and a Vice President of 
ASEE, as well as. National Chairman of the Rela- 
tions with Industry Division. In IEEE, he has 
served as chairman of the Education Medal Com- 
mittee an3 as a member of the Awafds Board. 
He is a member of th«" Board^bf Directors and ^ 
secretary of the Gouncil/gf'ECPD. Dr. Hogar^is 
a Registered ^rofes8ionat.Engineer in Missouri* 
and Indiana an^ a membetyof NSPE. 



J 
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PAMCUST 9pbw« W. Kinfl 

' INrMtor «f 0«valopm«it 
UnimtCfrbM* 
- Y.!*, Mm Y»rii ^ 



PAMKItT 




Bob King joined Union Carbide In 1942 as an 
engineer at .the corporation's chemicals facility in 
South Charleston, West -Virginia, He served in 
management positions there until 1960, when he 
moved to the New York Off fee as Director of Engineer- 
ing for the then Chemicals 4)iv1s1on/ He remained ' 
with that Division In management pos^jlMt^s until 
1965 when he moved to the Linde Dillon as a V1>se 
President and Genertl Manager of the Cryogenic ) 
Products Department. In January 1974, he became a 
Senior Vice President of Linde. On Mifch 1, 1975, 
Bob's responsibilities IncVuded Gas Products' Businesses, 
Welding and Distributor Products, and Environmental 
Systems. 

On January 1 , 1977, f4r. King became Director of 
Cbrporate^Developnfent, Union Carbide Corporation. 



Henry C. Bbume, Jr. , ^s currently Division 
Director for Engineering, National Science Founda- 
tion, on leave from Rjce' University, where he heTd 
an appointment as Pr ofts caR of Electrical Engineer- 
ing. He received Ills ScD.I in 1952, fpom Massachusetts 
Institute of Technology. Ws research Interests 
concern magnetic materials and devices with recent 
publications on flux' reversal processes ifi magnet.ic 
thin films and -amorphous magnetic m^t^ri-als foV 
bubble memory applications. He is^ a member of the 
Institute of Electrical ^njpttectronics Engineers, 
American^ Physical Socie^, American Society of 
Engineering Education, and American Association for 
the%Adyancement of Sc1ence\ 



Hmry C 0MrfM, Jr. 
Olvitlmfi iHrmetmr fmt CngiyiMrinO 
Matiiml MmM Foundatiofi 
Wattiittotmii, D.C. ^ 
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1978 CIEC 
COiyPERENCE LUNCHEON 



J«m«s P* Todd 

CMirman, EnginMring Technology Deportment 
Colifornio Stote Polytechnic Untveroity 
Pomone, Colifomlii 



JAMES P. TODD 




James P. Todd Is the Chaiman of the Engineering 
Technology Department, and a Professor in the 
School of Engineering at the Calif, State Polytech- 
nic University in Pomona^ He was the Associate 
Dean of Engineering froiM970-72 while the r 
B.S.E.T. program was befl^ developed. Mr. Todd 
received his Bachelor^s degree and Mast^r*s degree 
from Stanford University 'in Mechanical Engineering. 
He is a registered professional engineer (mechani- 
cal) in California and has assisted in teaching 
the E.I.T. refresher course offered by Cal Poly 
each year. Prof. Todd is currently Chairman of 
the Technology and Engineering Coordinating 
Committee (TECC) of ASEE, having been the Secretary 
during 1975-76. He is, also, the Secretary of the 
Engineering Technology Division (ETD) of ASEE. 
His thirteen years of industrial and consulting , 
experience includes such companies as Pratt & 
Whitney Aircraft, Aerojet-General, Lycoming 
Division of AVCO, Plasmadyne Corp. and JPL. Among 
his professional society affiliations are ASME, 
AIAA and ASTM. ' ^ - ' 
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DELATIONS WhTH INDUSTRY DIVISION 



B, J, Whitworth 

Vim President - Product Reliability^ 
Hu0hee Toof Company 
Houston, Texat 



- The Relations With Industry Division 
was formed in, 1950 to provide within ASEE 
an organization ior industry representa- 
tives and educates to Jointly have an in- 
P^t into th€. education of engineers.v Th« 
Division's membership consists of members 
representing industrial corporations and 

^ educational, institutions, and individual ^j. 

\«embers fr^m both industry and educational 
rnstitutidns , The RWI Division is the 
operating arm of the College Industry 

.Council' of ASEe, ^nd its officers and 
Board of Directors are common to both 
organizations, Thrqugh its committee, 
structure, the Division assists ASEE in 
achieving its 'broad goals and the specific 
objectives of the-Division which are: 

1» To increase collefge- industry under- 
standing of mutual problems and objec- 
tives; 

2* To maintain friendly and. fruitful re- 
lationships betweefr^engineiy-ing educa- 
tion and industry and consulting firms, 

3, To keep engineering educators ^inform\l 
of^ industry's diverse and changing r7> 
quifements and tJ\e adequacy of the edu- 

' * cation of their gradu^ates in industry. 

4. To cooperate with edacatioiial institu- 
tions, professional societies, andC 
other segments of the engineering pro- 
fession in such matters as: 

• Counseling, selecting, and recruiting 
potential engineering students; 

- .Providing secondary school counselors 
with pertinent information pertaining 
to* the preparation for admission to 
engineering colleges; 

- Endorsing professionally sound stan- 
dards for recruiting engineering 
graduates ; ^ 

- Developing prpfessional cojnpetence. 
and professional. consciousness in 
young engineers; 

- Encouraging utilization of engineer- 
ing tale'nts; ^ 

« • ' 

- Identifying teaching aids *and facili- 
ties available from industry; 



9. 



10. 



11. 



- Assisting in the interchange of per- 
sonnel between industry and engineer- 
ing educ^ation; 

. To. encourage adequate interchange of 
engineering technology between industry 
and the engineering colleges; 

. To maintain college- industry alertness 
to, and understanding o,f, changing pro- 
fessional^ climates in academic and in- 
dusTtia 1 areas : 

' V 
. To evaluate trends of influence on 
engineering education and their iinpli- 
^cat ions ; 

' ^Spromote adequate support of engi- 
nffring educational institutions; 

To stiipulate broader industrial repre- 
sentation and participation in the 
ASEE, 

To maintain (liaison and cooperation > 
with the various divisions of the ASEE 
and other segments of th6 engineering 
profession m furthering mutual objec- 
tives; 

To assist in studies and pi^pjects that 
relate to engineering education. 
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B,J. Whitwonth joined ASEE in 1956. He has served , 
as^Sectlon Rep., Gulf Southwest; member of Steeringr 
Com., Houston Chapter; and Chairman, CIC/RWI. Mr. 
Whitworth has been with Hughes Toal Company since 
1949. His assignments havie been related to engi- 
neering development of various company products. 
He has worked as Project fngin^y; technical super- 
visor; Chief Engineer; and presently .is Vice Presi- 
dent, Product Reliability. Through much of the 
time with Hughes, he has been involved in recruiting 
and training technical personneh Mr. Whitworth 
ha$ served on industrial advisory boards for a 
nimiber of educational programs. He is a member of 
Texas Society of Professional Engineers, American 
Society of Mechanical Engineers, artd American Pe- 
trolewn Institute.- He earned his B.S. 1n Industrial 
Engineering in 1949 from Texas Tech University, and 
his M.S. In Mechanical Engineering in 1956 frWi Rice 
University. 
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Since It's formation In 1965, the Continuing 
Engineering studies Division has become a focal 
point for. those who have been charged with the 
responsible ty for maintaining the. competence of 
lijdivlduals working. In Industry, education and 
goVenmient. The strong leadership and activity 
of the division has nurtured an active Interchange 
of'ideai. Involvement and Informatloa/ transfer of 
benefit to personnel Involved In developing cont- 
inuing education programs for engineers and engi- 
neering managers, j\ 

Divisional activity can take flMy forms. One 
of these Is the co*-sponTorsh1p of the College 
Industry Education Conference. . At this year's 
conference, as a result of conments from partici- 
pants In previous conferences, several workshops 
Jiave been developed to allow each. participant to 
explore Selected topics In-depth Such workshops 
should provide for even greater information ex- 
change and Idea stimulation. To^^ enhance the valves 
of the division to the membership Additional 
professional seminars and works^ps are being 
considered, not only at annual .^tlngs and the 
CIEC, but alsro at geographical ^locations during 
the year. The division also contributes by pro- 
viding a broad r)inge of programs at the ASEE 
Annual ^Ite^tlng. ' 

. A most significant activity of the CES ^ 
Division Is the special Interest groups. Every 
member has*the opportunity to participate In 
these groups which are organized around the 
specific top1ca\l Interests of the members. Pro- 
grams, such as fixed service television systems, 



APPENDIX B 

CONTINUING ENGINEERING 
STUDIES DIVISION 

Raymond J. Pag« 

Dirmetor, Continuing Enginooring Eduoatign 
Oonoroi Motors* inotituto r^"^ 
Fiint, Mioliigon 



carter management, personalized Indlvlduall^d 
continuing engineering education programs, 
certification arid registration of engineers, 
a^d packaged videotape producers/users are just 
a few of the special Interest groups which have . 
been formed. Members are encouraged to partici- 
pate and will be welcomed Into the groups. In 
addition-, new groups are continually being de- 
veloped as members .find a conwonallty of Interest 
«and a desire to study and discuss specific areas 
of activity. In addition, the division has 
several standing committees which are directly 
Involved In providing Information to those who - 
have managerial roles In continuing education. 
The publications cormlttee has published a CES 
Directors Handbook, white papers on special 
topics, conference proceedings, a membership 
directory and has other publications In process. 

The newsletter has been expanded considerably 
to Rk)v1de articles of Interest to the membership. 
Each! issue now contains features which probe in- 
depth the problems facingjthose who are respon- 
sible for CES programs. Section representative* 
in each ASEE geographic section also d^rfculate' 
newsletters within their section providing 
"What's Happening" locally. \ These representr- 
tives also arrange programs oVi CES topics^t 
the section meetings. 

The CES Div1%1on is active and alive. You 
are cordially invited to join this group, pdrt- 
^icipate in its activities and share in its 
^change of concerns and knowledge. You will be 
welcomed! 
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Raymond J, Page received his BSME and MSIE degrees 
from Purdue University, His. Industrial employment 
has been wittj Sylvania Electric Company, National 
Cash Register Company 5nd National Gypsum Company. 
He has taught at SUWY at Buffalo, Cornell Unlver- . 
sity and General Motors Institute where he Is 
currently Director of Continuing Engineering Ed- ' 
ucatlon. Irt this position, he Is responsible for 
providing technical programs to General Motors 
Units. 

He has been active In professional society activi- 
ties for several years. He was a member of the. 
ASME Policy Board Education and served as the 
National Chairman of 1t*s Continuing Education 
Committee. His ASHE offices also include several 
at the section and regional level and a term as 
Vice President. He has been active in the CES 
Division of ASEE since it's formation and is 
currently Chairman. 
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APPENDIX C 
cdOPERATIVE EDUCATION DIVISION 



Dmr, Schoffeil. of EnginMring 
University of th« Paeifie 
Stockton, Collfomia 



The Cooperative Education concept originated 
with DeA Herman Schneider In 1906 af the Univer- 
sity of C4ncinaall. IHs basic concept was that 
engineering students Would be better trained and 
more productive and useful to themselves and their 
employers If regular altematl/ig full time periods 
of on-the-job professional practice related to the 
educational objective were Included as a funda** 
ment^ part of the total educational effort. The 
formation of the Cooperative Education division In 
1929 gave official ASEE sanction for the Division ^ 
to promote this concept and to serve the comAon-, 
allty of Interests between business, Industry, 
government, stujj^ts and education. 

H. P. Hamniond, who was President of the American 
Society for Engineering Education In 1936-37 stated 
at the annual meeting a,t Cornell University In 
193A that *"l1ie most noteworthy single development 
In engineering education In this country since 
1893 was the establishment of the cooperative 
system. Whatever the merits of the cooperative ► 
plan may be, and It has much to recomnend It, It 
Is certain that It has been the most jslngle Im- 
portant Innovation In engineering education during 
the life of this society.'* ^ 

Over the past forty-nine years the Cooperative* 
Education Division has shared Schneider and 
Hammond's belief, and has worked diligently to 
bring students. Industrialists and engineering 
educatQrs together In the common cause of producing 
a superior form of education for students, , In the 
early I970's the Division developed standards of 
practifce and guidelines for accreditation of Co-op 
programs that were officially adopted by the 
Engineers Council for Professional Development and 

,^„^^now used by ECPD examination teams when they 
violet a co-op school. The Division has provided 
leadership for the establishment of new programs, 
for evaluating student work performance, for 

^^cademic credit, for coordlnatux. training, and many 
oWtff***u«m^^ns that contribute to better education 
through strongfS^ and more effective cooperative 
programs. , 

It' Is clear that cooperative education is a 
three party partnership of educational effort'. The 
student Is the principal being guided" in his prto- 
fessional development by his College and his em- 
ployer. The stud<int receives a richer leducal ion 
and graduates with maturity and experience un- 



matched by the usual four-year graduate. The 
employer also realizes many advantages from parti- 
cipation including the opportunity to direct a 
* student through a variety of experiences to test 
and to prove the worth of the student as an employ- 
ee. Studies havl shown that co-op students as 
permanent employees after graduation are more pro- 
ductive and advance more rapidly. If you are an 
employer and are not participating In co-^p we - 
urge you to contact one of the Division Officers 
(many of whom are employers) and learn more about 
the program and what it can do for you. 

A highly significant development concerning 
cooperative education took place during the past 
year and it Is very important that all employers 
and others who are operating or participating in 
cooperative programs be aware of this development. 
The explanation necessitates another brief retreat 
into history* Members of the Cooperative Division, 
provided the leadership and were mainly respoisibl^ 
for the successful formation in 1963 of a new or- \ 
g^nization to be known as the Cooperative Education 
Association (CEA) . This was in response to and for 
the'benefi^ of non-technical colleagues , who, al- 
though they were welcome and active in CED-ASEE 
found difficulty in seeing the peed to join an 
engineering so^ty. The objective in , forming CEA 
was to establishlan organization that would repre- 
sent the Interests and promote the expansion of 
the cooperative education concept into other 
academic disciplines. From. 1963 until 1^7 the two 
organizations worked in harpony and common effort 
of purpose. The tuo groups jointly sponsore(} 4n 
annual meeting each year, and through joint com- 
mittees complemented one another in t>»e approa^ 
to problems and issues having the commAi denon4oa-° 
tor of cooperative education. Coordlna: 
through the Joint Council for Cooperati 
tion comprised of the Executive Boards )f 
and CED, and the Joint Board of Control 

By the early 1970 's* significant disehchg/itme^fl . 
had developed among the CEA membership.! Some felt 
that CED was dominating the activities |of"CEA 
through positions of elected leadershii/ in CEA and 
through the Joint Cooncil, and some felt that the 
classic definition of co"-op *as defined and utilised 
b> CED was too narrow and confining.. Gradually the 
definition of co-op as Interpreted by CEA was-. , 
broadened to include virtually any kind of progrlto 
llnkingr*/ork and study even to those per^sons 



:ion waft, 
^e Edu<|^*; 
i)Otl^ jp'EA 
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holding full .time' jobs who cake an occasfonal night 
class in a totally unrelated field of study. The * 
Cooperative Education Division does not recognize 
this as co'-'op' asid feels that many who are counted 
as co-op students today are' falsely labeled. While 
the Division recognizes the value of any work ex- 
perience even though it may not be related to th* 
students educational objective, this is not co- 
operative education. CED feels it is imperative 
that a direct and carefully supervised relation- 
ship between the work experience and the students 
academic objective must be maintained. Thfs is 
the essence of cooperative education an'd this. is 
what CED stands for.. 

^fftpctober- 1976 officers^f thie CEA served 
■Mtlce to the CED that they wished to terminate 
theirelation'ship. At the next Board meeting of 
CED,\ln January 1977, ttie Division officers voted 
unan^1|^u8ly to accept the CEA recommendation for 
dissolution of the CEA-CED Joint Council, the ^EA- 
CED Joint Board of Control, and all jointly lield 
funds effective June 30, 1977. 

%incH^the Co(Wrative Education Association ^ 
cheese to dissolveirthis relationship it is' vitally 
important for all ^engineers and engineering tech- 
nologists, both employer^ aftd educators, to realize 
that the profes^oAal organization that serves 
'thel>r interest^is the Cooperative Education 
Djj^^'ision'of the American Society for Engineering 
Education, It is tiqt the Cooperative Education 
Association. Recenti con^^ersationfe with people .who 
are involved in engineering co-op programs has 
indicated a serious lack of understanding about the 
Division and its former relationship with CEA, For 
example, one engineei stated that because he was a 
member of CEA he assijm^ that he was therefore 
aut^Miatically a membejr Of the Cooperative Education 



Division. Obviously 
emphasizes the need f|o 

' Membership in the 
is obtained only by j 



of ASEE dues ($27.50/ 
a 'Special interest" c 
areas of interest, e. 
Division, Continuing 
Cooperative Education 
Council, Internationa 



his i9 not the case and 
r accurate information. 

ooperative Education Divi§ 
ining ASEE... the American 



Society for Engineering Education. Upon pa 



ear) you are asked to check 
rd choosing three principle 
Relations With Industry 
Engineering Studies Division, 
Division, Technical College 
il Division, Engineering 
Technology Division, efcc . When yoM check number 16 
(Cooperative Education) you automatically become a 
member of CED and ther ; are no further dues. Vour 
name will 'appear on thi ASEE-CED roster and you 
will receive all inforiiation concerning cooperative 
education including th( Newsbrief publications, 
notification of mee'tinj s and other information 
that will keep you inv( Ived in the activity of the 
Division and the promotion of Cooperative Education 
on a broad national b^sls. 

Individuals who are lot engineering-technical 
by training, but who ha a strong interest in 
cooperative education { tograms afk most welcome in 
ASEE and in the Cooperative Education Division. 
Such persons who wish tj joi^i should follow the 
procedure outlined abov Membership application 



forms are available from Division officers or 
directly from ASEE Headquarters, One DuPont Circle 
Washington, D*. .C. 20036. Be sure to check nunbei* 
16 on the special interest card. 

If you have questions about CED membership, 
conferences, programs or if you have suggestiohs 
about how to maVe the Divi^on even more effective 
in serving tne needs of busrness, industry, 
government and students, please let iTs know. 



CED OFFICER ROSTER 



Robert Heyborne (Chai^rman) 
Dean, School of Engineering 
University of the Pacific 
*3601 Pacific Avenue 
Stockton, California 95211 j 
Phone: 209/9A6-2575 

Willard "Dave" Bostwick-(Chain|an-Elect) 
Assistant Dean, School of Engir^eering & . 

Technology at Indianapolis , 
Purdue University 
799 W. Michigan Street 
Indianapolis, Indiana 46202 
Phone; 317/264-8^65 

Tarry G. Slusher (Past Chairman) 

Iraq Directorate 

CE Lummus Company 

1515 Broad Street 

Bloomfield, New Jersey 07003 \ 

Phone: 201/893-3537 j 

E. j;. Lanlk (Secretary-Treasure^-) 
Coordinator of Cooperative Education 
University of Houston \ 
Houston, Texas 77004 \ 
Phone: 713/749-4479 

Anthony L. "Tony" Rigas 

(ASEE-CIEl^/CED Conference Chairman, 1978) 
School of Engineering 
University of Idaho „ 
MoscSw, Idaho 83844 
Phone: 208/885-6373 

George K. Howe 

(ASEE-CED Conference Chairman, 1978) ^ 
Department of Cooperative Education 
Northeastern University 
36d, -Huntington Avenile 
Boston, Massachusetts 02115 
Phonfe: 617/437-3458 

Tom Padgett 

(ASEE-CIEC/CED Conference Chairman, 1979) 
Associate Director, Cooperative Education 
Auburn University 
Auburn, Alabama 36830 
Phone; 205/826-5410 
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iClvah K. Barman (Division E^tor) 
\ Deari of cdW^ate Placement Services 
'jNortheasteWiV^niversity 
*660 Hunt ingtol^ Avenue 
Boston, MassftcKusetts 02115 
Pl^one: 617/ir675i430 

EXSCUTIVE iOARD ^V^ 

i ' Indus tra^ 

R. Wayne Bogen^^ (t^ ^pires 1978) 
Professional & Technlcal^^mployment 
. Caterpillar Tractor 'Companj^ 
Peoria, Illinois 61629 ' S 
Phone; 309/675-4268 Vi. 

Richard'Rice (term expires 19792'^ 
Manage College Relations ^^c.^' 
Diamond' Shamrock Corporation 
1100 Superior Avenue 
Cleveland, Ohio 44114 
Phone: *2l6/694-5843 



George H# Upchurch l<tetm expires 1$^0) 
Cooperati^ve Education Administrator 
Lawrence Livermore Laboratory 
P. 0. Box' 808 
Livermore'^ CA 94550 
Phone: 415/447-1100, Ext. 7371 

' Government 

Charles Raduazo (term expires 1979) 

Cooperative Education 

National Security Agency 

Ft, George G. Meade, Maryland 20755 

Phone: 301/796-6161 

John Leveen (term expires 1980) 
Training Supervisor ^ 
NASA Ames Research Center 
Mail Stop 241-3 
Moffett Field, CA .94035 
Phone: 415/965-5624 





Frank D. ChrlsthiXf (term expires 1978^ 
Director of Cpoperi^ive Education 
Personnel Division AD ^422 
National Oceanic At^mo spheric Admin. 
6001 Executive Blvd. 
Rockvil^, Maryland 2di§52 
PhooTf ^^01/4^:^-8247 ^ 



Schoc(4-8 \ 

" Elizabeth *'Betsy" Corlew (term expires 1978) 
7Coordinat<)r of Cooperative '.Education 
*^Universit^ of Tennessee ' " <^ 

Knoxville,' Tennessee 37916 



Phone: 61^/974-'5323 




ilitch (term Jpires\1979) 
rector of Copl^rati'^e Education 



Wi 
As 

Georgia tnJtitute of Mchnology 
Atlanta, Geb«ia 30332 
Phone: 4,OA/89V3320 

Roger E. Hedgep^th Xferm expires 1^0) 
(CEA/CED Cpnference CViairman, April\^1977) 
Virginia Poly,technic In^itute and StaTe 

University 
Blacks burg, Virginia 24060 
Phone: 703/951-6491 



r 




Robert L. Heyborne is Dean and Professor of ElecV"^ - 
trical Engineering at University of the Pacific ifi;^ 
Stockton, CA, He holds the Ph.D. In Electrical t-^ 
Engineering from Stanford University and*'has moreV 
than ten years of industrial experience iti additioA 
to his teaching. Dr. Heyborne*s American Society 
for En||tneering Education Activities include ser- 
vice as Chairman of the Pacific Southwest Section,^. 
Chairman of the Rocky Mountain Section, three yearj 
as a Board memb€f of the RWI Division, and five * 
years as a Boar? member of the CED Division. He Iff 
a member of the ASEE Accreditation Processes Com-f 
mittee. Dr. Heyborne is a past chairman of the { 
California Engineering Liaison Committee, a member" 
of the IEEE, American Geophysical Union, Inter- f 
national Scientific Radio Union, Sigma Xi^ Signp 
Tau, and Phi Kappa. Phi. He has received nume^rpus 
awards for excellence in engineering teaching, -and 
in 1972 was named the "Engineer of the Xear" by the 
Joint Council of the Professional Engineering 
Societies of the 3an Joa< |y l di^V alIey 



1978 COLLEGE INDUSTRY EDUCATION CONFERENCE 



281 



299 




APPE1MDIX D 

ENGINEERING TECHNOLOGY 
' DIVISION 



/ 



Kannath C. BHagf I 
RasMrch Supervisor 
Honaywall Inearpw'atad 
Minnaapolis, Minnasota 



The ^gineering Technology Division of the American Society • 
of En3ineering Education prides itself in the promotion ana 
developrnent ot Engineering Technology "Education, ^its members 
consist of thos,e who are interested in the objectives of the 
division. 

The ojjjectives consist of a Chairman, two Vice Chairman, 
Secretelry, Tfeasurer, and two Members at Large. Since the Engi- 
neering Technology Division was established, its membership has 
increased. Members ate finding that the Engineering Technology , 
Division has actively participated in activities which promotes 
Technical Education. ' 

During the pa^t several years with the increased membership, 
the Division ha^ become one of the strongest supporting arms of 
ASEE. Members are taking an active part in the various » ccromitbe^^s 
and activities. The supporf^given to the ASEE annual; con fere nee 
in Gr^nd Porks, North Dakota, June 1977, was outstanding. 

The participation in the various sessions dealing with 
Engineering Technical activities showed that more and more in- 
terest is being generated in this Division. The program supported 
by ETD was well received. ' , 

, The Newsletter published biannually has been increasingly 
important to disseminate information to the membership. 




Kenneth Briegel, Past Chairman of the Board' 
of the American Society of Certified Engineering 
Technicians. Served as National President for two 
years. Graduate of University of Minnesota. Honey- 
well Research Supervisor, Technicians Labor^^tory. 
One of the first four Senior Engineering Technicians 
to serve on the Institute for the Certification of 
Engineering Technicians Board of Trustees. He holds 
ICET Certificate #2. Served two terms as Chairman 
of the ICET Board. U.S. Wavy technicial advisor in 
WW II and Korean War. Presently Chairman of Region 
VI of the Engineering Technalogy Comnittee for ECPD, 
thairman of the Engineering Technology Division , 
American ^SocieV ^o^^ Engineering-Education (ASEE). 
A member' of the Board df Trustees at Northvfestem 
Electrdnics Institute and is also active in civic ' 
and'church activities. 

^' \ 
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. OFFICERS - ENGIWECRING TECHKOIOGY Di viSI0ft--1977-1978'(As of July 1, 1977) ' 

^ CHAIRMAN ^ ' . ' SECRETARY • \ ^ ' >^ 

• . . - Kenneth C. Briegel james P.-Todd 

Jlesearch Supervisor, » Chwi, Engineering Technology Dept/ 

Honeywell Incorporated CaltfornU slate Polyteehnit University- 

2600 Rldg^ay Parkway. n;e, • 3801 yestjemple, Avenue , 

JUnnewlfs, MInnesoU 55413 • Pomona, California 

612) 37a-54jB9 (714)598-4322 

VICE-CTAIRHAN k PROGRAM CHAIRHAK TREASURER 

' ' ^ 

Isaac A. Morgulfs ' Amogepe F. DeVaney 

\ Associate Oe^ of Technology Prof, of Engr* and Math 

• » Ryerson PolytechnlcUl Institute Jterfllo Collfege 

V 50 SouJd Street ' AnaftgiD, Texas 79178 

Toronto, Ontario (806)376-5111 
^ • Canada K5B 1E8 , 

^ ' (416)595-5134 <^ ^ 

. VIC£>€HAIRMAN & WDKLEngR EDITOR HEICERS-AT-LARGE 

f Frank A, €ourley, Jr, ' ' George Coover ^ ^ 
» " Asst. Director, Engineering Technologies General Electric Company*^ 

Department of CooiiHJnity Colleges 55 HavfboM^ Streef^ 

. ^ Education Building . San Frfencisco, California 94105 

• Raleigh, Worth Carol1na^611 ' . - 

(919) 7»-7946. ^ Joft Grove • ' 
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Society of 'Manufacturing Englrteers) 
20501 Ford Road j| / 

Dearborn, m^igan 48128 ▼ ' 
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Vladiftiir Yackovlev,.who is the Chainnan pf the 
International Division of ASEE, is a Civil Engineer, 
educated tn Venezuela and the Upited States. After 
graduatirrg from the Central University of Venezuela, 
he came to the United StaterTJhere he got his M.Sc. 
degree from the University of Illinois. He returned 
to his country and began working at his university 
as an instructor. After getting some experience 
there, he came once more to the U.S. , where he 
obtained his Ph.D. .degree at the same university. 
Very early in hts career Dr. Yackovlev became 
interested in/engineering education and it is in 
this ffeld where he has become known international ly. 
After some 40 pablications in this field and 
participating in numerous meetings on engineering 
education both in his personel capacity as an 
expert irr this field, as yrell as a representative 
of fiis country, he is an active spokesman for 
engineering educ^ation in Latin America^ Aside 
from his duties %s Chairman of the International 
Division of ASEE, Dr. Yac1covlev,is a Member of the ' 
UPADI Committee on Engineering Education on- the 
Panameri can level; a member of the Conmlttee on 
Education and Training of Engineers of the World 
Federation of Engineering Organizations and a 
member of the International Working Group on 
Engineering Curriculum Design of UNESCO. ^ In his 
own country - Venezuela - he Is the Director for 
International Affairs of the Venezuelan Society 
for Engineering Education. He has held various 
academic positions %t his university, being at the 
present time the Executive Secretary of the Venezuelar 
Fund for Research and Personel Development for the 
Petroleum and Pe ^ochemical- Indu^ies. 



APPtNDtX EJT 
HyTEhiyiATIONAL DIVISION 

* VlMllmirYwKovlmir , 
Chairman, Intarnatianal Division 
Cantral Uni«arslty 
Caraeaa, Vanaiuala 

Thfe International 4livi5iTon of ASEE was • 
established by the Board of Directors as an 
answer to a need felt within the Society>to 
provide a forum for the exchange of information 
and sharing of common interests of these members 
of the Society who had an ^interest in the inter- 
national dimension of engineering education. At 
(tf^same time, the fast changing conditions of- 
todays wdrld have made it qui te' appaj-ent that 
ASEE dqes^ have a role t^o play on the international 
level. B^ing the^ldej^ largest and most respected 
society in the field 6f lechnolcf'gical education it 
is leoked upon by other oiraanizatiohs , and by ^ , 
individuals active in the ffield of enginee»:ing ^ 
education, as the logical place to get information 
and resources. This is true both- withjn the Unitjd 
States as well as world-wide.^ , 

The* International *l)ivision provides this 
needed forum to discuss the international dimensions 
of engineering* education. To this en^l, the Dfvision 
has been resggnsible* for the organization of such'' 
events as tifeWbrld Congress oa Engineering Educa- 
tion, 1i^d\t Etes Park in 1975, as well as other * 
Mid-wint$nileetings which examined such topics as 
'Engineering Education in China; the international 
implications of the Energy Crises, etc. Also, the 
Division serves as a resource to the Society, ^s 
well a«^{o other organizations, such as governmental 
departments or non-gbvemmerHal organizations. To 
provide expertise in the international dimension of. 
engineering education. As many such occasions, 
members of the International Division have served on 
assignments overseas, on International and Regional 
Conmlttees and Working Groups, and serve as liason 
members with other organizations. 
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Or. Fred Abltta 
D1 rector/ Coord 1 na tor 
Cooperative Education Program 
Calif. Poly. State University 
San: Luis Ob1spo» CA ' 93407 
(80S} 546-2645 

Naur Ice L. Albertson 
C.E. Department 
Colorado State Univ. 
Fori Coll Ins » CO 80521 
^ ^ (3Q3) 491.575> ^ y 

John 0i Alden 

Director, Manpower Activities 
Engineers Joint Council 
New York., New York 10017 



John W. Anderson 
Corp. Viefe President 
Honeywell Inc. 
Minneapolis, MN 55408 
(612) 870-6311 

ftonald H. Anderson 
Instruction Technologist 
Bell Systems Center for 

Technical Education 
6200 Rte. 53 
Lisle, IL 60532 
(312) 983-2035 

William Atchley 
Dean of Engineering 
West Virginia Ijniv. 
Mbrgantown, WV 26506 
(304) 293-4821 

Efrain E. Barber41 
Manager, Western Region 
INAPET 

^Caracas, Venezuela 



Merton R. Barry 
Professor and Director 
International Ehgr^g. Programs 
The Univ. of Wisconson 
Madison. WI 53706 
(608) 263-2191 




APPENDIX F 
AUTHOt^ INDEX 

Session chairman index 
address list 

1978 

COLLEGE INDUSTRY 
EDUCATION CONFERENCE 
SAN DIEGO, CALIFORNIA 



Cliff S. Barton 
Prof, and Assist* to Dean 
College of Eoglneering^Sdences 

and Technology 
Brighaw Young University 
Provo, Utah 84602 
(801) 374-1211 X4.326 

Joseph M. Biedenbach 
Director of CE for Engineering 
College of Engineering 
University of South Carolina 
Columbia, 'S.C. 29208 
(803) 777-6^3 

David Blackburn 
Reader in Engineering Science 
Open University of the United Kingdom 
NorlMimerican Office 
' Ne/JiFk,'New York ^ 



Alhambra^ CA 91802 
(21J) 570-3212 . 

Francis V. Cannon, Jr. ^ 
Dean of Engineering ^ 
Milwaukee School of Engr'g. 
Milwaukee, WI 53201 
(414) 272-8720 x21T 

Dr. Stephen R. Cheshler 
Prof, and Head of E.E. Tech. Dept. 
Purdue University 
West Lafayette, IH 47907 
17) 494-8451 



Alvah K. Borman, Dean 
Graduate Placement Services 
Northeastern ilniversity 
Boston, M/\ 02115 
(617) 437-2430 

Willard D. Bostwick 
Asst. Dean of Engineering 
Purdue Univ. at Indianapolis 
799 W. Michigan Street 
Indianapolis, IN 46202 
(317) 264-8865 

Kenneth C. Briegel » 
Supervisor 

Research Technicians Lab 
% Honeywell Inc. 

' Minneapolis, MN 55413 . 
(612) 378-5489 

Ernest R. Brown, Jr. 

Manager, Exempt Personnel Resources 

Union Carbide Corporation 

New York, NY 10017 

(212) 551-4581 



Walter. 0. Carlson 
Exec. Director/Dean 
Soutberjri Technical Institute 
Marietta. GA * 30060 
(404) 424-7230 / 

Dr. Paul R. -Chenea 
Vice President 
General Motors Corporation 
GM Research Laboratories ^ 
Warren. MI 48090 
(313) 575-2747 

Santiago E. Chuck « ^ 
Dlv, of Engr'g.. & Architecture- 
Wstituto Tec. de Monterrey ^ 
Monterrey, N.L. Mexicq 
58-69-68 

Edward M, Conklin, Jr. ^ 

Manager of Personnel & Orgaoiza. 

Operations Staff 

Ford Motor Co. 

American Drive 

Dearborn, MI 

(313) 322-1790 

George B. Coover 
Representative-Western Region 
Professional Development Opera. 
General Electric Companu 
San Franciaco, CA 94119 
(415) 546-4306 
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George T. Craig 
Chairman, Dept. of M.E. 
San Diego State Univ. 
San Diego, CA 92182 
(714) 286-6061 
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Frank S. Burroughs, Jr. 
Vice President 
C.F. Braun & Co. 
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Hershner Cross 
Sr. Vice Prtsldent 
Corporate Adteln. Staff ' 
fiftneral Electric Company 
Fairfield, CT 06431 
(203) 373-2229 

Ralph E. ttevey 
Dept. Head - Aviation 
Hentworth Institute of Tech. 
Boston* NA 02115 
(6>7 ) 442-9010 

* 

Ann L. Decter^ CP$ , , 
Sec, Engi^'g. Tech. Dept. 
Calif. State Poly. Univ. 
PoM)na, tA 91768 
(714) 598-4322 

frank E. Demaree . 

Asst. V P.-Engr'g. 

Technical Planning * * 

tllinot%Bell Te1^)hone Co. 

Chicago, IL 606Ce 

(312) 727^244 f 

Robert Dietch 
Manager of Engr'g. Design 
Southern Calif, Edison Co. 
Rosenead, CA <^91770 \ 
(213) 572-3261 

Dr. Paul Dolgan 

Manager-Entry Level Recruiting ^ 
GeneraK Electric Company 
Schenectady. N.Y. ^12345 
(518) 385-4003 ^ ^ 

Charles S. Elliott * 
Coordinator of Engr'g. Ext. Programs 
Wayne State University 
Detroit, MI 48202 

(313) 177-3812 

KllllaiiV Ellis 
Director of Professional Educ. 
School of Engr'g./Appl. Science 
Princeton, H.J. 08540 , 
(609) 452-6633 or SlOl 

..Lyman 1. Francis 

cProf. of Engr'g. Technology 

University of Missouri . . 

Rolla, MO 65401 

<314) 341-4606 



Donna S« Frohrelch 
Ass f stent Professor 
<$chool of Engineertng 
University.©? the Pacific 
Stockton, CA 95211 « 
(209)^>K-21$1 

«ky Gilbert 
Associate Professor 
Empire State College 
Suffem, NY T0901 
(914) 356-6406 



Dr. Peter C. Goldmark 

of Rwearch - 
Goldmark Conmjni cations Corp. 
Stamford, CT , 06904 . 
(203) 327-7270- 

Lawnience P;* Grayson 
National Insttt. of Educ.^ 
Washington, D.&; 20208 
(202) 254-6050 

Stanley^M. GreemMild,.P,E. , 
Executive Secretary 
' Stat^Joard for Englrieerlngr 
ar Land Surveying 
N.Y. State Educ. Dept. 
99 Washington Avenue^ * 
Albany, NY 12234 ^ - 

Dean E. Grlffi"^ , ' [-^^ 
Alumni Visiting Prof, of'ingr'g. 
Clemson University ""^4 
Clemson, SC 29631 \ . 
(803) 656-3375 - , 

Robert "Buck" L. ^rigsby, "Jr. 
President 

Midlands Technical College 
Columbia, S.C. 29250 



^3) 796-1266 



John V. Hanne ^ 
Assoc. tos^. Ceramic Engr^g: 
4 Dir., Cp-op tngr'g. Educ. 
. N.C. State University 
Raleigh, NC* 27607 , 
(919) 737-2300 ^ 

Arthur F. Hartford, Jr. 

Manager, Univ. & Indus. Relations 

Du. Pont Company 

Wilmington, DE 19898 

(3<K) 774'-6238 i^ 

Martha Hclnegar 

Director #f Public Relations' 
Nashvi lie, State <rech. Institute 
Nashville, TN 37209 
(615) 741-1222 

FVank R. Henry * 
Employment Ma>iiiger 
Sundstrand Cor;poration 
Rocliford, IL 61101 
(8T9) 226-6266^ 

JohniJ. Herald 

Manager, Engineertng Training 
Westfjighouse Educ. Dept. 
Westihghouse Oectric Corp. ^ 
Pittskatgh, M 15221 
(412) ^-5696 

Robitrt.L. Heybpme 
Dean, School bf Engineering 
University of the Pacific 
Stockton, CA 95211 
(209) 94^-2575 



Larry A.. Hill 

Director, Cooperative Educ* 
Uni/ersity of the Pacific 
School of Engineering 
Stockton. CA ' 95211 
(209> 94^21 

J^eph C. Hogan 
Dean, College of Engineering 
University -of Notre Dame 
Notre Dame*, IN 46556 
(219) 283-1125 

Robert H. Hollteter 
Develop. Engr'g. Manager 
Westinghouse Electric Corp. 
South Boston, VA - 24592 
(804) 575-7971 

Carl P. Houston 
Associate Oefan 
College of Technology 
University of Houston 
Houston, TX 77*4 
• (713) 749-1341 * 

Neal >. Jeffries 
Director of Education 
Center for Mfg. Technology 
Cincinnati, -OH 45227 
(513) 272-1100 

Martha J. Johnson, Ed.D. 
Director of Cooperative Educ. 
VPISU 

^lacksburg, VA 24601 
(703) 951-6491 ' . ' 

Richard A^ Johnson 
Cobrd. of Special Projects 
Georgia Poi*er Company 
Atlanta, GA 30303 
(404) 522-6060 x2079 

William F. King 
Director of Lincoln Coljege 
Northeastern University 
Boston, MA 02115 
(617) 437-2500 ^ 

Robert W. King 

Dir. of Corporate Development 
Union Carbide Corporation 
New York, NY 10017 
(212) 551-6207 



Zeno Kl inker 
Comedy Writer 
Hollywood, California 



Johp P. Klus 

Chairman, Dept. of Engr'g. & 

Applied Science 
University of Hisconsin-Ext. 
Madison, WI 53706 
(608) 262-2061 
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Otis E. Lancaster 

Chief, Section of Math & Stat 

Assoc. Dean & Westinghouse 

Prof. Emeritus 
The Pennsylvania State* Univ. 
^University Parle, PA 16802 ^ 

Dr. "Howard Lawrence 
Dean of Instruction- 
State Tech. Institute 
Memphis. TN 38134 
(901) 388-1200 

John 0. Leer 

Tech.^ Programs/Col. Relations 
Rad^io Corporation of America 
Cherry Hill. NO 08101 
(609)963-800) ^ 

John M, Lester 
Department Chairman 
Dept. of Gectrical Engr'g., 
State Urtiv. of NYA&T College 
Farmingdale. N.Y. 11735 
(516) 420-2084 



Donald B. Miller 
Program Mgr. Human 
IBM General ProduagP 
San Jose, CA 95195 
"(408 ) 256-6213 



ILesources/ 
Division 



Mrs. June Q. Moore 
Assistant, i\m\iimtor 
Cooperative Ei)^F^. Program ^ 
Univ. of Tennessee' 
Knoxvllle. TN 37916 
(615) 974-5323 

Isaac A..Morgul1s 
Assoc. Dean of Technology" 
f^erson foly. Institute 
.Toronto, Ontario 
CANADA MSB 1E8 
(416) 59&-5134 

Morris E. Nicholson 

Director, Continuing Education 

in Engr^g.^and Science 
University of Minnesota 
Minneapolis^ MN 55455 ^ 
(612) 373-3132 

Margaret Norquay 
Director. Open College/f^erson 
Open Colleqe/f^erson 
Ryerson Poly.* Institute 
297 Victoria Street * 
Toronto, Ontario 
CANADA. MSB 1W1 
(416) S95-5273 

Russell R. O'Neill 

Dean and Professor 

School of Engr'g. & Appl . Science 

University of California 

Los Angeles, CA 90024 

(213) 825-2977 



^ Thomas V. O'R^lly 
. Director*l>*ibi«^ary Admin. 
& Recruiting 
Abex Corporation' 
, Nevf York, NY 10036 

(212) 560-3265 

Mary Diederich Ott 
^ , Research Associate . 
^ ^College of Engineering 

•ornell -University 

Ithaca, NY 14853 , 

(607) 256-7414 

William Tv (Tom) Padgett 

Assoc* Director Cooperative Educ, 

Auburn University • 

Auburn, Alabama 36830 

(205) 826-5410 

Raymond J. Page 
Director ,.,C.E. Education 
General Motors^ Institute 
Flint, Michigan 48502 
(313) ^66-9412 . 

Dashamir M. Petrela 
Division Chairman . 
Division of Engineering 
State Univ. of NYAiT C*lege 
Farmlngda^le, NY 11735 
(516) 420-2084 s 

Geoffrey Peters 

Professor^ 

Operf University 

Milton Keynes, England 

0908-74066 ' • . • s 

Heidi S. 'pivnick 
Student 

Worcester Poly. Institute 
Worcester, MA 01609 
<617) 798-0331) 

4 

Samuel L. Pritchett 
Professor and Head 
Dept. of* KE. Technology 
Purdue University 
West Lafayette, IN 4»07 
(317) 494-8452 

Winston D. Purvine 

President fiEperitus / \ 

Oregon instittite of^Tech. ' 

Klamath Falls, OR 97601 

(403)^882-6321 

Mat'ilyn Randolph 
Personnel Manager 
Pacific Telephone 
500 E. Main 
Alhambra. CA 91423 

(213) 576-6455 
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Gerald A. Rath 
Director and Assoc. 
Engineering Techno)^gy 
WKhita State University 
Wic^Uta. KA 67208 



(316) 689-3425 

David R. Reyes-Guerra 
Executive Director 
Engineers' Council for Professional- 
Development 
New York, N.Y. 10017 ^ , 

(212) 644-7684 

l^ichard S. Rice 
Manager od College Relations 
Diamond Shamrock Corp. 
• Cleveland, OH 44114 
(216) 694-5843 

Anthony L. ,Rigas 
Director, 'Cooperative Education 
University of Idaho 
>toscow, ID 83843 
(208) 885-6373 

Kerry Robertson 
Student 

School of Engineering 
University of the Pacific ' 
Stockton, CA 95211 
f209) 946-2151 

James L. Rogers 
Director 

Instructional Television Network 
Case Western Reserve University 
Cleveland, OH 44106 
(216) 368-2034 

Harold E. Roush 
Director, College Relations 
yrtCA Corporation 
Bldg. 202-2 

Cherry Hill , NJ 08034 
(609) 779-6391 ' 

Charles J, Sener 

Director, Education and Training 
Bell System Center for Tech. Educ, 
6200 Route 53 
Lisle, IL 60532 
C312) 983-2010 

Dr. B. J. Shell 
President 

Northrop, University 
Inglewood, CA 90306 

(213) 776-3410 

Howard R. Shelton . 
Sandia Laboratories 
Albuquerque, m -87115 
(505) 264-7361 

William W. Sis^on 
Director of Placement and 

Corporate Relations 
Rose-Hulman Institute of Tech. 
Terre Haute, IN 47803- 
877-1511 



«Kim L. Smart 
Training Supervisor 
Bell System Center for Tech. fduc 
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Usie, IL 60532 
(312) 983-2521 

WiniM R. Siilth , 
Director of Cooperative 

Educ. I PTMwnt 
Illinois Institute of Tech. 
Chlugo. IL 60616 
(312) 567-3637 

Joseph M. Sharppnts, C.E.T. 
(Hrectar of Education Services 
ftotlonal Society of Profes. Engineers 
Washington* Dt.C. ^ 

George A. Sold 
Daployment Director 
Detroit Edison Company 
Detroit, ni 4^26 
237-48226 

Eugene 6. Stone 
President 

AMrlcan International Open Unlvc 

77fO Carondelet 

St. Louts. HI 63ll)5 

(314) 727-6100' 

Nr. Raynold A. Svenson 
Dean - Planning, Nethods & Results - 
BeVI Systen Center for Tech. Educ. 
6200Doute 53. 

Lisle, IL 60532 ^ 
(312) 983-2370 



Thomas F. Talbot' 
Prof & Dir. 
Continuing Engineering Education 
University of Alabama 
Blmlngham, Alabami^ 35294 



Bill Thornton: 
Co-op Coordinator 
College Relations* 
Kllllken I Co. 
P. 0. Box 1926 
Spartanburg, SC 
(803) 573-2808 
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Dr. Fraftclsco A. Trevlrio 

Vice President of Monterrey Campus 

Monterrey Institute^ of Tech., 

Monterrey, Mexico^ 

582626 ^ 

tolter R. Tui;Jce$ ^ 
Associate Dean 
School of Engineering . 
University of Pittsburgh 
Pittsburgh, PA 15261 
(412) 624-5262 

Richard J.' Ungrodt 

V.P. for Academic Affairs 

Milwaukee School of Engineering 

Milwaukee, WI 53201 

(414) 272-8720 

John R. Van Horn 
Assistant Dlnec^tor 
^Corporate Tech, Educ. Planning 
Uest1ngl!)0use Elec^lc Corp. 
Pittsburgh, PA 15222 
(412) 255-3918 

Anise Uhlteman 

Coordinator, Women In Science Programs 
Mills College 

Department of Mathematics & Comp. Scl. 
<)ak1and, CA 94613 
632-2700 x309 

B. J. Whltworth 
Vice President 
Pnxluct Reliability 
Hughes Tool Company 
^uston', TX 77001 
(71 3) 924-2600 

Ronald J. Young 
Provost 

Wentworth Irrstltute 
Boston, HA 

Vladimir YackovleV 
Chairman 

International Division 
Central Unlversltjf 
Caraeas 105, Venezuela 



Robert C. TYwmton 
•Assistant Dean & Chairman 
Engineering Technology ^ 
Moi'throp university 
Inalewood, 90306 
641-3470 

James P. Todd 
Chairman 

'&^ineering Tech, Dept. 
Calif. State Roly. Univ. 
Pomona, CA 91768 
(714) 598-4322 

Harris T. Travis: 

Associate Professor 

Purdue iMiversity 

UHt ^fayetU, IN 47907 

493-8410 
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ANNOUl^CING 
AN INTERNATIONAL CQNFERENCE ON 
CONTINUING ENGINEERING EDUCATION 

APRIL 25-27, 1979 
UNIVERSITY OF MEXICO 
MEXICO CITY 

« 

Th€ Continuing Engineering Studies and International Divisions of the American Society for 
ET>g1n€ef1ng Education, a^long with the University of Mexico and UNESCO, are sponsoring an 
International Conference on Continuing Education for the professions. The conference will be 
held In Mexico City. April 25-27, 1979, MARK YOUR CALENDAR! 

SHOULD ATTEND? • ' ' ' 

The conference 1s4d€s1gned for continuing education directors In business, Industry 
government Install atlxws, and universities who are Interested in developing, promotlngland 
conducting continuing eduction programs. It will be of particular Int^st to those people . 
working with ehglneers and scientists. Jhose who work In technician edAaflon and otheA ; , 
professional areas would also- find the topics of interest. *^ \j 

SPEAKERS ^ * ' * ^ ' 

Presentations will be made *by people actively working in the field frow afl parts of the 
world. In addition to several, invited papers, the organizing coinnittee will consider and is 
responsive to anyone who wished to present a paper ^t the conference. Please submit a 300 
word abstract to Professor John Rlus, University of Wisconsin, 432 North Lake Street, Madison, 
Wisconsin 6^706, U,S.A, 

TOPICS * / . 

^he topics to be discuS?sed include ana/lysis:, adult learning, marketing programs, 

participant motivation, program costing, ul^ue prograite around the world', etc, Amp^e time 
will be given for discussion df each paper presented. In addition, one day will be spent in 
small groups discussing topics of individual interest with your professional colleagues, ' 



PROGRAM FORMAT 

The program he^ been designed to allow for formal presei^tations, individual workshops on 
special topics, special interest groups discussion, and social events. The case studies that 
will be presented wnl be structured so that domparisons can be made within the workshops 
between the various programs, , \ - 

PARTICIPATING 0JI6ANIZATI0HS IN vTHE CONFERENCE 

The following organizations are participating in the conference: 

UNESCO 

International Di vision/ASEE 

Continuing Professional Development Division/ASE€ 
University of Mexico * 
UPADI 
UPAHO 

PROCEEDINGS ' 

Proceedings for the conference wiTl be pre-published in English for the participants. 
They wi>l be made available after the. conference from the American Society for Engineering 
Education. . ' 
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About The Photos 

The photographs on this cover are of four 
1 27" by 1 2'6" murals entitled "The History 
of Labor m America " Painted by Jack Beal. 
with the help of his artist-wife and tno^ ' 
assistants, the murals were installed in 1977 
ki the new Departrnent of Laba Building in 
Washington. D C. They are the first paintings 
comniissiooed for a governnnent building 
since the WPA was discontinued m 1939 
The murals depct the dynamism and 
evolution <3^ labor jpAnrwqca, yet contain an 
implot social commentary. "In me first 
painting. 'Colonization/ we are shown the 
young colooists of the 17th century 
establishing therpselves in the coastal 
wilderness, in the second. 'Settlement' the 
scene shifts to building a permanent 
dweing m the 1 8th certtury. but the scege 
remains pastoral and rornentic. 'Industry.' the 
tNrdperiel.focuBesonthe idthcentury 
factory, the machine arvJ child labor, and 
gives us our first look at the prosperous 
capilalst and at the industnal spoUation of 
the natural anvironmaiit. The pastoral ktyH is 
0¥ar. Tfchnotogy; representing the 20th 
century . enlarges the labor theme lo r)clude ' 
scientists and technicians, electronka and ' 
the har(*Amofth^ computer age. The 
figures are multiracial, and the theme of 
restoring the.envlronment through scientlfk: 
means loundi a note of qmet hope " - 

r- n iV ^ Kramer, The New York 

fcHjL J»iu>y7. 1977. 



